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Takahisa Sugita, Hiroaki Sakurai, Noriko Kageyama, Ko Hasegawa 

The present invention provides NF-kB activation inhibitor; 
preventives/remedies for autoimmune diseases, etc.; and novel methods for 
identifying and screening for the same, focusing on a novel signaling 
molecule. A method for identifying or screening for NF-kB activation 
inhibitors, which comprises the step of examining the modulating effect of a 
test substance on the TAK1 functions is provided. A method for identifying or 
screening for remedies and/or preventives for autoimmune diseases or 
intractable diseases exhibiting inflammation, which comprises the step of 
examining the modulating effect of a test substance on the TAK1 functions 
involved in the NF-kB activation pathway is also provided. Also provided are 
a novel NF-kB activation inhibitor and remedies/preventives for diseases 
such as autoimmune diseases and intractable diseases showing 
inflammation, which are screened or identified by the above methods. 

The TAK1 functions to be tested include^ 

(1) interaction between TAK1 and TAB1 (association); 

(2) protein kinase activity of TAKi; 

(3) activation of IKK complex by intracellular TAKi; and 

(4) NF-kB activation induced by intracellular TAKI. 
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(57) Abstract 

Nuclear factor kappa B (NF-kB) activation inhibitors focusing on a novel transfer molecule; preventives/remedies for autoimmune 
diseases, etc.; and novel methods for identifying or screening the same. A method for identifying or screening NF-kB activation inhibitors 
which involves the step of examining the effect of a test substance of modulating the function of TGF-p activated kinase I (TAKI); a method 
for identifying or screening remedies and/or preventives for autoimmune diseases or intractable diseases with inflammation which involves 
the step of examining the effect of a test substance of modulating the function of TAKl in the NF-kB activation pathway; and novel NF-kB 
activation inhibitors, and remedies/preventives for autoimmune diseases, intractable diseases with inflammation, etc which are screened or 
identified by the above methods. 
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w m # 

T A K 1 t? F - k Bm-\!kimfflmRU t *:<Dmi&fm 

5 &M%3* 

*»W»±, NF-*B (Nuclear Factor kappa B) ffrl&ftJfll««k j3«tt^g 

ti h <v%rM%* ^sxrr raj&frttK H-*-* o 

15 *»<bJii"*taci:CJ: ^«tt-fkS*t*o £©J:-9 fcfStfrffc£*ifcNF-*Bl±, 

#£i-a#ii^s2?ij (ttioiaaf*»f,ja:*NF-i e Btt*E^i) tm&i,r, m. 

fig ; f^*E^*:ffitt'ffci-*o NF-«B*&£«flU±, *ftyo7U >jMsf ^ 
IL-1, fflt*«JBH : 5Ffti:ojfel6ttHJ-'f -Y ^-7xn>, ffljjftS 

20 JHH^i W*©^±*IW*K:4#ftL, NF — * BJi, z.tihmttF'V&Mt& 

NF-kBI±, iE***A^ifeett!JI.*LO*JlBSa:iCfelWor*0, NF- 

tv^o ^-Lt, £*i • ^!W*HI»Ofc«>t % #rm&NF-*BO 
mmmmm^WmtfttmitobiXT^Z (Kopp£>> Science, ^265^, I&956 
3 0 1994^ ;Baeuerle^> Advances in Immunology f&653£, Hlll~137H, 

1997^ ; ffi¥7 - 2 9 1 8 5 9-Sf- ; #.tmg§¥9 - 2 2 7 5 6 If) „ 

ftT) , *«»S»<0#ftT* L< l±^4Ti:«iL, NF- « BOfS'&'ffcfcEfc 
35 mtS*i*M(:iv'f,tLtv^ 0 
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5 LUofc«fLv»ai8*^^ I J-->^te*flli:i-*Cli:*«S4*t4o L^L, N 
F-«BWfStt^^*-Xi,|i, jao^rofgjtHT- (TRAF2 (TNF- a 
receptor associated factor 2) , MAPKKK (mitogen-activated protein 
kinase kinase kinase) <0— I K (NF-«B —inducing kinase) , 
I «B*^— (I KK) x x.V^^y&'&Wm. 2 6 S^Dftv-A4if) 
10 56 J pi]5g£;M&&i:\ ^L1*o«MB3*tooa&* fc (Nikolai <b. Nature, ^ 
385^, fg540~544H \ Maniatis, Science, 31278^, ^818~819M, 1997 
; Baeuerle <b , Advances in Immunology Il65#, ^111~137K, 1997^) , 

15 — , T G F — /? T ? -f-^ — r y K^rf" — -If 1 (Transforming growth factor- 
s-activated kinase 1 ; TTAKlJ fct^fS) l±, P£?LI&ife<OMA P K K K 
£0— o i: t Tl,ttS $ ft£ (Yamaguchi<b , Science, ^270#, 112008 

-2011H, 1995^ ; #H¥9- 1 6 3 9 9 0) o TAK 1 li, TGF-/9 
(transforming growth factor- /? ) «t o TftUfi? $ tl& P A I - 1 ~fu 9 £ 

itz. TAKlli.TAKl^IfiSl (TAK1 binding protein 1 ; FT A 
B1J ti>fo-?Z) ms.itm) «;ii:J:^itt^ti^ 

25 ^ejte»^V»-CMAPKKKt"C"C«i6i-*ifc**jaie»ixrv»* (Shibuya 
<b. Science, ^272%, f&1179~1182M, 199630 0 L^L&rt*<b, TAK1 

ij - - > ^^ftt-il^-t- * £ t \z*> Z> o 
Hi:, t(rfB*ftUJ:or#^ji*«Hft«:NF-«Bflm'faRl«llllS, J3«fcr/B 

35 
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#f&E* t hOTAKl cDNA03off)7U;^if (variant) 

i£3£ (over expression) Cl <t i; «fc I) , NF-/tB Wf§tt{l:7i*jg ^ <£> CI i: £ 

EffiL/-,.. ifcTAKlli, TABUffilftffltifciti:, IKK (I*B* 

(nf- K Bmmm&) o+^asf*fga^F-?*i3, taki«jm 

10 £ llloti 

-f *%93li, TAK1 (TGF-,?7^f^-f 7K4rt-4fl) W 

ifc. *#MBMU NF-«B«tt<b»^l3tt4TAKlW«i6^*ti-*«afc 

14*l*l©76*JI5XO f /Zli : 3PI»!B<^RI3e^rteXI±^ * 'J - -^ ^j*-e** 0 
£<bli, «fffi*feHJ:ora#?X(iPISg?*ufc*fa4NF-ieBM 

llili, v)XTAKl (mTAKl) W3i«tHAKl ( h T A 
25 Kla, h T AK 1 b&tfhTAK 1 c ) 5 y&K^J^it^£7Fl-|II ; 

m2ma, t ftaki ^-tab i tti Kiss*ifts-*fc«fflii&*>NF-* 

i3@li, t HAK1 $:TAB 1 §fi£-£fcffllJ&<*>NF - « 

30 BSttft (U>H-^-ry-b^tciHt4^'>7i^— IffStt) fc^LfcH; 

SMIUU, SE*'fflt hTAKl *»31$*fc«eJiatci5lt4NF-*B®1Sffc 
0>«IW (»y7h7 7t^ (A) JD f l/iH-^-7-;-t'f (B) <Ofi*) £^ 
LfcH ; 

£5HH±, tMAKl £§&^3i£^£;ffl]&/6>M#£TAK 1 *£-tr$M£ 
35 rtlSSH^ftSKT'o -y -r < > (Mrtt*^ TAKUTAB1 fJffiZfts 
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m) zmLtim ; 

S6Ili, t HTAK 1 i&WB&Z-tttzml&frbWzT AK 1 «:*tfftft 
it»II«-^*^— -vt-f Ott* (TAK1 i:i4i£U >MTAB 1 <D'J 

5 »7iai±, MAK 1 S:»a«5*$-fr^:jBHia^<b»7tTAK 1 *£trfc* 

ar#®M «t twmiajswiftwftffi-ra v -r y > ^ar* («!*j-t?<t>t a k i t 

#8BII2h tHAKl ifkmXI&Zitlzmfrbtot: I KK^trftftit 
|5$®53-W I KK*?— If7y*-f<7)ife* (TAK 11:14 1 K Ktt#»Oi&fi 
10 ffc) fciSLfclH ; £0* 

^9El(i> NF-/e BfSttfb&J»lC4l»t*TAK 1 «9«MB*>i*Lfcfit5$;IB 
TRAF2liTNF-« M-t:7**- • 7V>x-f; K-77?>-2t, 
I KKIi I * B4f^— tfSr, N I KJ±NF - K B -f >fa- v > r • — -tf*\ 
NEMOI±NF-/cBx7-t>->t^- ^e-f a. I KAPIil KK=t 

»b * ms-r * * Wfl^l 
^i:i5v»tfflv>iTAKll±, v»-ftLW«S*ot OTAoTt J: < , #J 

TAKlOc DNA@e^Ji3«t tfT 5 y »E5!){±i"CU*R# & tiTv>£ 
(Genbank/EMBL f— 9 ^— X Accession No. D76446 ; Yamaguchi h , 
Science, ^270#, ^2008 ~201lH, 1995^) ? IfeEIBFUftOEBI** 
25 3, 4 S.Z>'5 Kl±, iCJB.fH Lfck: FOTAK 1 c DNA03O0 

TU^SEliflc (variant) WDNAE^a^^bi:^ - K^tiSTAK 1 (7)7< 

BtFf£^iI'K KJlffi L fc&fiK J: TAK 114, NF-« 

30 TAKlli, Wt-TABl (TAKlfetifiRl) i: ffiSftUB Ofe*) 
i-^Ctli«t^r^'ft$tL> rn-r-f -tfSft (MAPKKKtSfi) £ 

jjrt-iSttSfcfc*^ -WfflSf^ffltcj: i) g£U TAB 1WJ >®Hfc££ 
C4. ifc, TAK 1 (i I KK»frfci:fcttffi»KfflZfMi-f*o iSttftSfut 
TAKll±> I KK^'8-#£f£'frftLT, N F - k BfSte4b£BH;j3»t*12it5fr 

35 LT*)«t&*»»U N F - * B t #x_ <b ft*o 
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(1) TAKl tTAB 1 iOfflSflUfl % 

(2) TAKl^nf-O^ft-tm 

(3) WMfertOTAKl icii I KKtt-a^OjStt'fl:, 

5 (4) fflfl&ftOTAK 1 flR*£ix*NF-*B»tefl:, 

(1) TAKltTABUOfilftffl tc«"f*ftffl<0«bfe 
{Rlx.J^ TAKUTAB1 tOft-&*ac»ttffii-**&, #$&«it»ft (co- 
10 immunoprecipitation) Si" J: I? $fcfcHi" &£VM±, 7-A-f7ij7Ky 
^t-A (two-hybrid system) (#S#fM&5,283,173-^\ ±3 J: lM>roc.NatLAcad. 
Sci. USA, $88%, f£9578~9582W. 1991^) 4 £ 

TAKl tTAB 1 £Ott#*fciH1-*RHcii % TAKl StFTAB 1 t LX 

■f-*>-S - h?^7i9-*, 6XHi s, T'n-r-i' > A, ,3 - #9 * h v 
^--tf, -7^h-x-;H>7^ >^nf^, 7 7-^ai, Xp r e s s 
ftlSU HAtWK, My c#m£^^**'J^-7°^Kfc£:*) fcttijn L > 
20 ^i'fS'ffl^rfciv^ 

TAKUTABU^JIttiHt^li, tfRlf. R K^tgi 
L^TAKl (& L < t±T AB 1) £fflv\ TAB 1 (R(liTAKl) iZ& 

25 **ffiitl*fe (co-immunoprecipitation) J:*#£-»±, flllxJ^ TAKl, 
TAB K L< liift^UftinLTt^ ^««S:BK-r*«Eflt**ttJtCffl^*o 
ii*, TAK 1 S^TAB 1 *»aLrv»*jM*»^ilfflJ!a»»«[tfi«L % — # 

& (^H#f} : H5283173^-, jo <£ y f Proc.Natl.Acad.Sci. USA, SH88 
319578-9582^ 1991^) 0 
35 7-^-f7'J v K->^r-A*?0ffli-*»^ *#8jKH± % tflJAUf, (i)<E¥ 
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fc»w&$r f) t jt^-r* t <✓ n-frmmttt ltktaki osm**** an 

t-cv^, &^T, TAK 1 l-f^ffli-*««UiWS:a«?L^^#^ott!MBl!SLt 
Ltlfi-C**. Wit If, rS"l4MT A K 1 iSS^&S-frfclfflllSXtfa > H 3 - 

ME (1) - (4) o2fffi£j3v»-c, 80ftK:fflv»*«iat LTJ±, fchfcarco 
i|S*Llft»E&*©illlU6**#aic«ffl-e§, «x.lf, li MI e L a illlllSL \l \ 
Jurkat£BJ3&, h TH P - 1 iSfflj®, t^COS-7tt, fff--XAAx? 
10 -CHOfflflS&W^ffbfU Cl?>9*>, thHeLalSa, Murkat*fflB&, 
tHHP-1 JBU&& i LV> 0 
mffE (1) ~ (4) W^&K^T, TAK1 , TAB 1, t L < UZ.tlb<D 

is tak i oHEBHMWi* tfrcaoso-c**) , tab 1 ^cDNAgesnjis.fctfT 

5 y ^I2?|J * $ *LTV> & (Genbank/EMBL 7*— ? ^- * Accession 

No. U49928 ; Shibuyab, Science, ^272^, Hll79~1182Hx 1996^) o T 

-7*, if>K h*i?Ol*ftIMfeS3|tOfc*>jMJfe»f <b*v& 0 

TAKL TAB 1 ^ifOc DNA*SV^±jlfS^±, Wt%\<DT ^ 7 ®?gE?lJ-*> 
tt36BEy9^W«ftir*<> ifcRtf-LfrtfELfc"/?'* v-^^n-rtffl^, ilft 
<0 P C R (Polymerase Chain Reaction) fe^ RT-PCRfc & & ' v» t± D N A 

^^^-tLtli, jBS&7n*-*- (fllAtf, CMVyn-t-^-, SV 

30 — -f rt/X^? * — , 7^ v — T'WJl/.X — , SV4 0^?^- & 
f) £1£ffl-?§*o 

TWE (1) ~ (4) OiH^feCJ:!), TAK 1<B«1» K**-*-* IMFfls 
35 i^SeJRtf5BEfcl*>*J«!'*7*/U. (in vitroXliin vivo) K jSW-CfiiHgeS.tf/Xli^- 
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^»^a6«*3-Ki-*ae^-, (ii) g^i^wfrta iumm^mut 

XttDNAIfrfr**) tTAB 1 *&*S*^OjB*SSR*3-ri-*itiK^ 

5 issti^u^-^-itfs^, *^tr««ffl»Hi&*flivv ^.tuvLmnKt^m^ 

^TO + ^-M, Uff-^-HtfiS^-O&SfcJSStfc LT, TAKUTA 

b i ntt&izitrzwmKvftmiik&tz* ws* j taki ^tabi 

15 Ifc^H^-li. iifflffitMt4^t*fLia<, enxtf, WGAL 

4131 (KeegcuHb, Science, l&231^, l&699~704K, 1986^, Ma<b, Cell, 
f&48^, f£847~853K, 1987^) , GCN41SS (Hope'b, Cell, 3?46^, 
H885-894H, 1986^) , ADR (Thukral<b, Molecular and 

Cellular Biology, H9^, IS2360~2369K, 1989^) 4 4T*«P*f ?>n*o 

UtGAL4^^ lB»BB^t LTti, UASg * b 

fs^F-^-hi^L^ffi'tt'ftSB'E!! I upstream activation site of galactose genes) t^fc 
$*i*GAL 4*t»«lftDNABB9!I*:ffl^*Ci:* 4, C§*o 

25 ^--tfit^^ ( I a c Z) , ^f'J7 !«7>^^^fi^n7i7i-3 
-^T-fc^U h 9>*-7.x.9-- tfitfc?- (CAT) , *^*fi«©Jl'->7x?- 

•tfaft^ (Luc) gcjg^ojgttwjeaKiijBsfe**^****^*^* 

(2) TAK 1 O^nf >*t-e«tti:Wt4f^fflW«a 
30 flUtf, 3feK*&K«:*tf»*lc, T A K 1 SETT A B 1 **tr»«L 

ATP {iK-RKJECTR I %t°-emmLt2b<D) Z^ts-mWiZmnL. ttKttK 

tak i s^tab 1 1±, &tti^z.&mz±*)m&*m±mi& m&M®,. 
35 m^Jia&^ifflfLiftMsa^t*) tM?^^4-^fflv^:t^i4 0 
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Sfc, TAK 1 WN^fWTAB 1 £<Q&&\ZlH-!3-LX&*) * N^SSS (N* 
mm2 2T 5 ri f ^L£TAKll±, TAB 1 Lfcv»»"frKfcigte 

m<O s sri-*1^fr¥-£LXftm-1-&Z.tii t jBlbtLX\t*& (Yamaguchi<b, RXF 
Shibuya<b) ©t, T A K 1 t T A B 1 WTOfrfflv^ftib •} IC, N*3»**^* 
5 LTAB 1 ^^KM-fiHSfc^-t-fSteMSITAK 1 £fflv>T*> «fcv> 0 

^@^6®£:LTl±, TAK1|#, TAB 1 , i>L<\t*ixh<Dmfr*-7* 

Z<DW. 77'J*7^^fx;V0XMEK2 (SEK1) (Shibuya<b, Science, 

10 l£272^, gll79~1182W, 1996^) , tfMKK3 (Derijard^., Science, 
^267^, IH682~685W, 1995^) , k: FMKK6 (MAPKK6) 

(Raingeaud<o, Molecular and Cellular Biology, 31 16^5, ^1247~1255W, 
1996^ ; Moriguchi h , Journal of Biological Chemistry, ^271^, ^13675— 
13679H, 1996^) t't'OMAPKK (mitogen activated protein kinase 

15 kinase) **1Xt>V>iRfr'<'7*- H*r*JRi Ltlv>4 i <h i> * c JfJRt LT 
MAPKK£JBv»*arfrKli, MAP KK^fSteffc (MA P K (mitogen- 
activated protein kinase) h V > Btf bfittO Jtf^:) * iLTTAKl 

<Z> -/n f 4 y * ± - Hf fiHt «r«5&i- a d i 6 f § * „ 

(3) ffli&ftVTAK 1 tCt-S, I KK«-fr<Wgtt-fkH»-t4f^fflO«K6 

20 ^x.liT, TAK1 (iD#fflC(ij5ttS(OTAKl) £%5iig3& (over 

expression) $*fcfflaa«r*U»ffi«IJiafc LTfflV>4 0 Z(DXn teUMfcfflfflfliL t L 
Tl±, TAKIXCTTAB 1 **»=»aitSftL7t«ia*«|S»f^n. TAKlSir 
TAB 1 co^mffi^^ ?-trM£ti:fe&am*Hzm7<i-&Z.tkZX <0&hKZ> o 
aScvMi, N^W^LTAB 1 #^»KfiH£*ij^J&tegJ*S!T AK 1 «r» 

25 a*&3*fc*Mft*fflv»'C<b 

v>TI KK*-*--*JRJ6«:f?v\ I •KKtt^^f&tt'ftfrfflJfcLT, ttRftRO 

30 (4) Iffifi&rtOTAK 1 i:i lommZtiZNF- k Bm%MtKH1r ZftRKDfo 

fllx.tf, lftG (3) tTO, fifttMTAK 1 <D&^£ 1 &fflM.%:^MttWfe.h L 
Tffiv\ c*i*«W»Jt^#ftTXIi*ffffiT^**1-*o NF- k BflHtfl:* 

35 MSTAK 1 O&gJtfSftjMMgLtt, ^(-n-^an (^^-^^AL 
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NF-« B'fc'&'ffcti. WLtiWYfr's 7^7*^ (Sakurai^ » Journal of 
Neurochemistry |£59^. 1^2067 ~2075H, 1992^ ; Sakurai h . Biochimica 
Biophysica Acta. 311316^. 5gl32~138H, 199630 . U*K- 9 ~T y -tr >f & 
5 (Tanaka'i, Journal of Veterinary Medical Science. ^593H. $l575-~579M, 
1997^ ;EP-652290-A; #r^¥ 7 -2 9 1 8 5 9^; WBB^ 9-22 

7 5 6 1f) ^^a>)i^cii { -cis 0 

3 eft!£*.ftXtiifeffiS«*M1-*tt^«| ( ft©eE»l©*lBI J Ef'rt' (in vitroX 
f±in vivo) t LTl±, \L Y TiDIftMi (Jurkatfflfla) fcfflV** P H A lift I L - 2 

10 g£*f * (Wacholtz<?, Cell Immunology, l&135^. lg285~298H, 1991 
$0 s thv^D7T-y|IliaRAW2 6 4. 74S^SLPS+IFN-y 
MiNOsi^f^ (Xie*,. Science. H256#. fg225~228W. 199230 
TktfK h H e L a*ffll»*fliv»*TNF-a»»I L - 6m&*T)l> fct^in vitro 
-t-rVK 7 y FTv'i/O bBltiS^-^'T-*^ (Connor*?. European Journal of 

15 Pharmacology. ^273^. ^15~24K. 199530 , Y *) — hui>H>7>fr* 
yW&SfkjzB&^T^ (Kiss*), European Journal of Pharmacology. f£3363£, 
fg219~224W. 199730 RU"? y MM£JHfc J Ef'>U (Sakurai^?, Biochimica 
Biophysica Acta, ^1316^. I&132-138K, 199630 & k'tDin vivo^^JV^ 

#193 £ ffllR-f * * O TJi & v>„ 

4 is, TfEStE*ffiUciJV»T, #^fi#ic0^>6 s ^v>|ja«3, pel"**?-* 
n — — > 7 (Molecular Cloning) J (Sambrook, J., Fritsch, E.F. R U^Maniatis, 
T. Cold Spring Harbor Laboratory Press «t 0l989#^^FiJ) KfBttWft 

#gifc#!ll tMAKlMTABl^cDNAM 
30 (1) t l-TAK 1 <Dc DNA^SI 

t h^Sttv^fiJtsaUilfliH e L a (ATCC CCL2) (A) R 

IWlETf* <b flfc — c D N A *■ MM L . P C R (polymerase chain 
35 reaction) t: h T A K 1 (O c DN ABfttf TOlto PCRCfflv^ 
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&jb\ #B§¥9 - 1 6 3 9 9 Q-%<omm-%5 Kfc*tS*Vfcfc h T«ia*fcjurka 
tfi*tf)TAKlli, hTAKl a W 7 < ^ B^E^l £ itlSli* & t , 17i^M 
& (KS3 7 2f@©A r g— H i s) 7>*j|<b*U 7UWtf£t>W, 
(2) HhTABlWcDNAfi 
5 ATS (1) £H»KLTHe L aj&»«9f!»Lfc*K'; (A) RNA^HItL, 
RT-PCRiaOtHABl<Oc DNAW:, ^'fv-li, IRfrSfiT 
v>it HABl^cD N AE?!j (Genbank/EMBL f— * ^ - * Accession 
No. U49928 I Shibuyaib, Science. H272^ f£ll79~1182W, 1996^) 

io *«jifofc*offii»«fi:*'ertfE^ doiss) rcttab 1 cDNAoaww 

*&=7 k> t-eoTa^ie?!! (20M) i'^^aov-^^^- 

«f<75?t»WSIt«ta:*'S'tfE99 (1 OVUk) XfcTTAB 1 cDNA^Jh^ K> 
fc*<Z>±iftO;|MiEy» (2 0£i) i>Wi3 07-©^^7- (?£sEE 
15 yi|3ft©E9U#-9- 7 ) £fflWc 0 

Wfcfifc c DNABrttKov^TDN AE?j*8U6U BE*PWt: b TAB 1 <t>£ 

HJfe^iJ2 TAK 1 W»«£i»&3*fcillHllSLfci3»t*NF- * B f&ttftofcffi 

20 (1) n h TAK 1 «Hl^ii»HtfflMfl 

ffrfeHJSWl^ (1) Ki»v»TflM#Lfc3*l*>fc hTAKl c DNAfrfflv*, 
*0=i-r< >^*i*£*tf«MM8ffi- (hTAKl a - c D N A <7)EcoRI-NheI©f 
fr> hTAKl b-cDNAOEcoRI-NheI6Bf>tS.U r hTAKl c-cDNA© 
EcoRI-XbalBfftf-) MiSSMffl^^^-^X? Kp c DNA 3 . 

25 1 ( + ) (InvitrogenttfS) OBc6RI-XbaI«Wf»tt^3fl^ , Tr, TAKlHiffl 

* m^tm 1 <7) (2) CTWftLfci: MAB 1 cDNAtiv>, 
?-T<y rW&*'&tiU&Ki) ! \ (Hindlll-EcoRlBlfJt) fKBffi'* * 9—f 
?X5KpcDNA3.1 (+) <9Hindni-EcoMW^{4Kii&^"^ T A B 1 
30 l&SJf ifi**.^?-* 5 KfcftSLfco 

MfETAK l^TOM^X? K*, TAB lSISlffliBUfcx.'/?*? Kt 

7i?va> ; transient transfection) L fc„ ^ <^NK h7>X7x?y3>li, 
h7/X7x^v3 >ffi # # V - A OS A£ : Lipof ectAMINE » Life 

35 Technologies*^) fcffl^'Cff o £<, 
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^-fv-li, -v^^TAKl <Dc DNABS^IJ (Genbank/EMBL r-f<-X 
Accession No. D76446 ; Yamaguchitj, Science, ^270^, £I2008~2011W, 
1995^) £##KLTiS:ftU DNA^j»T*£-Ji5cL£ 0 -b>X v-<h L 

5 1 c DNAO«8RH#3 K>fc*©T«C©K?!l (2 0M) *^44 3 0v-o 
^7^v- (&g&£ft$0£?>J$-9< l ) fcfflv^ 7>f-b>xy7^?-t 

K 1 c DNA<a**lh3 K>t*W±»0*a«HEyiJ (2 0M) H443 07- 

10 SWBPCRTW^afcai* (j&l. 7 k bOc DNABf^Wja-gHlb) S-^n- 
T'tU t UW c DNA 7^7*9 'J- (Clontechtfc«) -->^-j-<& £ 

fclCfcO, 2t«t HAK 1 O^n-fY >^«**ttr c DNA ( h T A K 
la-cDNAlllfhTAKlb-cDNA) 
ttz. mmtmmzLxm^LfzEeL a<OmRNAi:mmtL, RT-PC 

15 R (Reverse transcript - polymerase chain reaction) J; 0 , gljjfe. t: h 
TAK 1 O^a-f Y >/«*t*trc DNA ( h T A K 1 c - c D N A) £?# 

!H^3fff)c DNAKov^T, -74 t~** v&K £ 0\ ^©DN Ag£?!j& 
ifeSfeLfeo #cDNA ( h TAK 1 a — c DNA, hTAKl b-cDNA&tf 
20 h TAK 1 c - c DNA) KOV»T, f on-fr/^fit^tf^DNA 
E9ll*J:0 f -t*t^K3~KSfL*i:bTAKl (hTAKl a. hTAKl bS. 

n t a k i c ) <n>r\s wm\\ £ , aiBEyysEoE^ii*-?- 3 , wmw 4 , R 

hTAKl a, hTAKl b^hTAKl c <£> c D N ASe^JJi. t^^TA 

25 k i <dc DNAEimtitm-rz a-^-f ^waK^taterottidu 

9 1. 7%, 8 7. 6%S.tl f 8 6. 8%T*o^ 0 
hTAKl a {i, 5 7 97^|f»t,i5 0 Y^XTAKl £J£i|£1-£i: 

hTAKl bti, 6 0 675/WMt*«,ftO. h T AK 1 a fctttti"* t C 
30 *»*K*r?^:/^fc*KJ:oT&£;fci:.Sfc*L.&2 7 T 5 yfS&tDffiXffM* 
hfrho Ztz. hTAKldt 56775 BfflUfcjft* <b * »K hTAKl at 
Jt«1"4t. hTAK 1 b iRM*C*a&K2 77 5 /BfeOJfA*** »K SfcU* 

3l«t hTAK liJi^^^TAK 1<7>75 /^gS?iJ<7} l& 1 EH; 

35 tfL/Zo 
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fr< LTTAKlMi§MfeL<liTAKl-TAB 1 &5&W*&mUi 
CtLf>«<^^{±, 1 0%*->]|6JBJflLil!K ^^->U> (100J£{£/ml) & 
y'XH^T'^^y/ (100^g/ml) Srr^in LfcJfc^JUn -*-g"*rr;U^ -y =J - 
>f-^/H&A (Giboott«) ^HTfTofeo 
5 ( 2 ) 2^7 h77-t-f 

lfflg (1) "C»^*LfcTAKl.Ha«lMliai5j:0 f TAKl -TAB 
i«Bl«Wa*fflv\ (Sakurai"b, Journal of Neurochemistry ^59#, ^206 

7-2075K. 1992^ : Sakuraib, Biochim. Biophys. Acta, fgl316%, Hl32~ 
1996^) lEfcO^feKigCT. J0LTOJ: "5 KYfr v 7 h 7 y -fe -f £=fTo 
10 fco ^ 7 > ^ 7 x ^ y 3 L 2 4 ^^Ii:»^ib 

ZVmt&tiifo (5/ig) fcR I*llfcL3t*fflffl7'n-rt &£-£tt*r% (20mM 
HEPES (pH7.9) , 0.3mM EDTA, 0.2mM EGTA, 80mM NaCl, 10% ^V-tn- 
)V, 2^g/ml poly[dI-dC]) *K £ifre30#Wi»^£O&3*jfc& % EJ&ifcUWC 

Ltl±, MCMLtV^efSf -C*-5 O c t - 1 (Octamer-1) 
(Verrijzer^K Genes and Development, i4i, 3I1964-1974H, 1990^) £ 

20 «fflffl-/n-rii, ^P-caHftLfe-^ao-g-riEDNAtfflv^o NF-«Bt 
tiiffl - 7*cO@£?IJ t LTl±, HIV(75LTR (Long Terminal Repeat) K# 
«i-*NF-*Be-fi-Ey!IfcraaiOfca)«:fflv^ 0 Oc t-l*fcffiffl'7*n 

- 7*<Z>E?!I LTIi, 3 >-fe>-9-Xg£^ijAGCTAAAT$"g-tf* V =T* ? i^^- K 

TNF-*BiSttfl:*W-<fc8*, *2BitCjFLfca»K HHAK1 ( h T A 
Kla. hTAKl bXlihTAK 1 c) £ T AB 1 1 1 i> K3&3|if 
£-lCI±. NF-ieBO«^«>IMr*»a?>*L % NF- * BOj§tt-fk*«Ei6t>*Lfc 0 
iOiT^li, fchTAKULT, hTAKl a, hTAKl b^hT 
30 A K 1 c<n^-Tfi^m^tz^\Z%Utbh^tzi3\ hTAKl bfciJV»"C\ 

n f - * b ^mmt-^mm^h o tz 0 

{tanRi&<b*i**»ofco ^> b n-^^egt trttm t7t0 c t - 1 (i, 

TAK 1 S^/XIITAB 1 OS&^ita&KlijBWfrSltr , fi#»U»R* , ae> 

35 fltZo 
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ztitzzkfrb, TAKin, nf- KB<Dmmtizm.z>%-?<Di/>fi-)\'temm 

(3) l/sK-i'-T^-b'f ()l'v7i7-^7y4r'f) 
5 Blip h(D%M (Tanaka<b, Journal of Veterinary Medical Science, H59^ 
Hl575~579H, 1997^) BMnUmzmt* &.T<D X n \Z LT VX- 9 ~T y -t 

if« NF-/tB ft&WPl (GGGGACTTTCC) £ 4 L * V =f S ? U 

tfjie^F- (Luc) o±«ck>hl*&^, 

10 7"7X5K (p(kB)4-Luc) *fls«Lfco 

HtPg (1) lemo^nmC, TAKlMMM^x; K*, & 
RKlSlSTT AB lS&ijiflm&X-T'vX 5 Kfc*C H e L afflmz h?>^7 
i ? v a > (— F7>X7i?'/3> ; transient transfection) Lfz Q IS, 
|>7>X7x^y3/i;^Uli, H(IfET#lbtl^b**-^-y7X 5 K (p(kB) 

15 4-Luc) £#KfflWvr 0 

fr< LTU^?-7"7^5 OTTAK lSSSffilUft;*.:/?* $ K C&tfT 
AB lSEIUBiBlfe*.'?'?** K) fc-g-tr b 5>A7i^ * > b fc»fc 0 f»<b*Lfc 
h7>^7x?r/^4 8PSI«J&*L*:&» LTP«Lfc*lftttiifcK 
ov>T, ;i'->7i9-4?ffittS:ai5eL/io ^y7x7-^li, iW>7x 7 - 

20 4fT-y-fc<r*yKl?y* v - > (iSd 1 ?.^ *#-f > **tll) RWk^Sjtajfe 
^fi (]5A« : MicroLumant LB96P> ^^h-^V K^-V^Oflc^ttK) 

*3 IUHfcL*:iI»K kHAKl (hTAKl a, hTAKlb 
XlihTAKlc) <?>fr*§£%Lm%l2*ttzmmz1S^Xli, * -<r>fr*&ts 
25 fflffi.ti£mLX)\/i'-7^7~vm®.<DmiJn (-*-&fc*>. N F - « B wmtt'fk) t± 
t A, f> tLJjt ^, Ltf-U KHAKltTABltitCjaUiMl 
3-£fc«Ufc"CI±, ^**-<&**^tr»lll&iJfc«LT\ ^->7x9-*»» 
*4riilin (i-fcfc-fe, N F - « B <?5fStt^b) **B*>fc*tfc„ 

30 ->7x7-t*77-fe>fii) CXoTt, b TAK 1 OffcflKDJttSftKtto-C* N 
F - « B^fiftfcffctf**IHS?3*L, TA K 1 rt ? f5iI5H^ LT±^£ftl£ £ LTV^ 

ifc, c<D<t-? KTAK l%%Jtfft*BU&£3 ^ bn-/Mffl||&£fllv»*H<-* 
-7^^»*i:i "J, IS^IifecoTAK 1 l^ti^ffltNF-. BflHtfbK 
35 W1-^™^[^BftC^5e-r^,Ci:75*-C§-5)t#£tba-2 > o 
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nt&m3 y-zwrv ? F^x-rAzmmLtzTAK utabi tnm& 

MU%ffiM\<D (1) tilth hTAK 1 c D N AGOfaiRH^tSr^U I? itJL, C 
a Sr. ^H^AUODNA^^iS (GAL40 H^l 4 7f|©7 5 ^aRjfe) 
5 «r 3 - K1"fc D N A Z&ts&m^ ? * — pGBT9 (Clontech*±£L ^Srtwo-hybrid 
vXt-AJB^**-) OTA/f-^n-z. A1-£o JLfifcJ:!?, GAL 

4<*>DNAlS'frflH*£ kFTAKl t <DM&? >^*'g*%:m-fZ>fc*b<n-?J A < 
KpGBT9-TAKl &f#£ 0 
frfBUJftflll (2) Wfcfc hTAB c DNAOfllRIIWtfcftJOliiU -tt 

10 &s GAL44><E¥fiH£fMRi* (GAL4C0 7 6 8 /S>£> 8 8 1 #g <75T 5 ^ Rgfe£) £ 
a- K-*-*DNA*-&trl5ii^^ ^-pGAD424 (ClontechttSL two- 
hybrid v * 7" A ffl^? * -) ff)-?}l>?-? n > ^gBffilCjf A"T £0 ^tit:J;*), 
GAL40$5^mS'ftSISffitTAB 1 fcOtt-frMWfcfEKi-a tzXXO-?? X 5 Kp 
GAD424-TAB1 =Sr# S o 

15 fMB"C» <b *U* Sfc-a-g e KIKia-/9 X 5 Kp GBT9-TAKI S. CJ s pGAD424-TAB 1 
*lt±*#*M§ri*SFY526 (ClontechttM) IC^Af^o «B^SFY526{±> GA 
LI tlacZVM&Mitttfik&mzm&t fix £3 I) , GALAilfe^^^tB**!** 
UTV^^Bfla^-C** (Bartel£>, Bio Techniques, f&14^, fg920~924K> 
1993^) o KOMY-A--e^4f'j7 p f7 

l±, ttSktttft£&2in ( L < tt*S8SJni) 1"^o 4~5l$n)i&*S^ **Bflt*jt 
'Mi:J: •) EHXU * h lffiHt*»iRfc LT, TAKliTAB 

25 1 (ffiSf^ffl) frfcffi-tSo 

fcfifcfc'frfcUu *0*UfcWRK:i± % TAK 1 tTAB 1 *>«&■&■*!!&#■*- Sflsffl 

30 %ffifll4 TAK 1 cOMAPKKK©14c0^tti^ 

kHAKl (XI±N5fcif (2 275;g|) j&*&3cLfcfc MAK1) JSL 

(1) NTAKl cDNA<affllf?*tt*Jflv» % * K ( 6 X H i 

35 ^DNASE?!j : £-g-tf/^j.n'7'r;ux^^^^-p Ac HLTZIipAcGH 
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LT (7t-5 >vi>tt§SL) W^tru-zLyygMiuz^ AL, khTAK 

liN*5SX^t MAK 1 ) M»tii»<b, ffrira L * ^ ~f*f- 

BtrfSi: P?*i:LT, k hTAB 1 ^lAlM-CMJ^ffiHtio 
ttis t hMKK3SC)'t bMKK6 £, &T<3£ d K LT»S3-£»««o 
(Moriguchi) b<D~}jfe (Journal of Biological Chemistry, H 
271#, # 13675- 13679M, 1996^) t£ MVIKK 3 KM-*-&E8H*« 

10 (Genbank/EMBL f— — 7. Accession No JL.36719 ; Derijard<b , Science, 
Kl267^, ^682~685M, 1995^) ftO't h MK K 6 UH-*-&E?!H1MR 
(Genbank/EMBL 7*— ^ X Accession No.U39656£ J: UTJ39657 ; 
Raingeaud h , Molecular and Cellular Biology, ^16^, ^1247~1255W> 
199630 frifcC/^v-frRti-U -*Lib£ffl^£PCR&m: >K ^ bM 
15 KK3Sy't hMKK6<B&BaiM!H**#tr c DNA, XliTAKlUiot'J 

A&fflv\ ? ?s<-f^- K (6xHi s!li^l'?ft>-S-b7>X7x7- 
■tf ) * fllJD^ & » KKtt L fc «SJ & D N A IE?IJ £ tr*»W»a^ n-pQ 
E-3 0 (QIAGENttUt) MpGEX-2T (7r*7y7ti» ©vjv 
20 *?u-->ywm~t% ALT, thMKKSM^^? WthMKK6 
%?a-7"vX5 K*»* 0 #<b*i&7°9X^ K£m±7Cl§M (JM1 0 9tt^i:') 

j-i»ALi*^n^H(E«Ma«a*MLT, *y<-?* Kaftan kmk 

4- i - & T 7 i t- < - * n t h ^ ^ 7 y - J: «? -5, 0 
25 lttri£-C#£>*i&fc MAK1 (XHN3|d*^4fel: MAK 1 ) fc&SKI&tT 
thTABUl^bttiSI (MAPKKK) J:Ltfflv\ FMKK 3 "b 
L<tik: hMKK6£&«£LTfflv>T, «H»ROffftTXii*ff«TT»* 
R(S*ff-9o Mieflif»7"l/- h -tKB*§ltLTfflv\ JKJSt± 32 Pi^:ti 
33 P^I&ATP100^M5r#tf f 'J^ift (20mM Tris-HCl, pH7.5, 2mM EGTA, 
30 lOmM MgClJ 4>30riCTff 9o »*KiS». "/b- h fciftifrLfcfcv >^ - v 
a >rt'>> ^-ICT^P i^{± 33 PtIIScATP<om2 s ^*?|li^tTl-S^«tm: *), 



HifctfiJ 5 KWIT A K 1 &&&Z-*tt:mt&K fctt & N F - « Btett-ftWjtplM 
35 KLX\ *7^-HfmttS:^<SE»aTAKl (ifcli»±ITAK 
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(1) TAK1 S^TAB lOM^i'J'-fifc h7^X7i^va> 

Kp FLAG — CMV2 t±, 77? ^jKHO^ ^SrftiQ L£ 

5 MAKla) ®^Sc DNA&. pFLAG-CMV2 (Koda ktfc») <D 
EcoRI-Xbal !WIRB*ttW»ffiKa&A&tr£ k\z**) s 7ry ^ttiJD £ 
tt^if^MTAKl (Flag-TAKl) Of&H^ * -*#*:«, 

^ErU^A.^ ? I s (^5 ffiife ! QuickChange site-directed mutagenesis 
kit ; StratagenettHi) *ffiv* v ItfffiF 1 a g-TAK 1 * — <DT A K 1 

*K LT7? y^fMlD$sh.;fcSE*fflTAK 1 (F 1 a g-TAKl K6 3W) © 
f&JJt^? ?-£#fco I^^^?-iat)M$tt5tIITAKlli, IF 
4iTAK1063fg^'J h 'J 7° h 7 r fiT* <9 , 

T A K 1 <D*i---emm*£:oX^tZo 
15 flJiaW7 7y^#*n?fLfc»feiaZ«ia*aTAKl (F l a g — T A K 1 X 
(±F 1 a g-TAKl K6 3W) <£>#&f|^*-£, ifi&Ufc&VMiTAB 1 3SR 

3>hn-)i/tLT, TAK ll&^i' ^-l^x.t^i' ?-«A?:fflv» 
Jto h7/X7x^y3>li, 'J>i<7i^ FT^fiti (Life Technologies^ 
20 W *fflv»-Cffv», TAB 10%^^^-(±HufeHi6fe^2 (1) 

( 2 ) Yfr v 7 h T y -fe -f 

frffi d) 7 9?rtt;&n;5*ifcK#ISTAKl (XliMTAK 

1) iTAB 1 £ t fcCf&m^3il£^fc*fflJft&S3v\ £ft0|2 (2) fcnWIHL 
25 "C, y»'->7h7yt'fifTofc. 

»4®C0 (A) KjFLfcffiiK ^**-©**XLfc«U&fcJfcttL 
ifdfcMTAKl (F 1 a g-TAKl) £TAB 1 1 1 i> \Z&mtikZ*tt: 

L^U *t-Kittt*<*H3aTAKl (F 1 a g-TAK 1 K6 3W) <T> 
30 TAB 1 tt UcS^*HtTfcNF-*B©«^M^5^*i«iJ&»o;fc 0 

(3) l/#-?-7?*-f ^y7x7-^77*^) 
IfflSB ( 1 ) SSfcSTAK 1 (F 1 a g-TAK 1 K 6 3 W) oigm^ 

^?-^He L affifl&U F7^7i?yg >L£ 0 1I> h7>^7i^->3> 
Cffiv>4F 1 a g-TAKl K6 3WH^^?-»tli> 0^ g. 0. 03^ 
35 g&^O. 1 fx g<V3m.mt U h-*/U*5DNA***|5|t (0. l^g) 1:4 
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PMSF, ImMDTT, 10^ g/ml aprotumu 10 p g/ml leupeptine) £fflv>Tv§fl? 

«rflB-e»fc«Bia»W*, ft75?W (M6> 3^y*tfc») 4: & K 1 . 
5 S^HWV + a^-hU ??>i;7'Df'f>G-t77n-x (Pharmacia^ 

^tfffS (20mM HEPES(pH7.7), 50mM NaCl> 2.5mM MgCl 2 , O.lmM EDTA> 
0.05% Triton X-100) "C 5 ili5fci£U C 1X*fbl!titmBfrt LtttT^Cffl 
10 W- 0 

Lfzfe. PVDF (polyvinyUdene difluoride) RKft^U ^7^7 7^7^ 
**Tot\ &^i£M#+K#£-t£TAB lSlfTAK 1 *ttfflLfc, TAK 
1 JIO'TAB 1 *r*aii-*fc*Ogtflsi: LTli, #CTAK 1 fiftfc (M- 1 7) 
15 (Santa Cniz Biotechnology ttIS) S-CPift — TAB 1 (N — 1 9) (Santa 
Cruz BiotechnologyttiiQ ffl V> fc 0 

StTAB lfitfls-COttmiif*, *7tTattfitTAKlttflcT^tiitt*-C* 

& o 

20 *S5BU=*Lfca»K StefflTAKl (Flag-TAKl) £3§iltg3$£-ti: 

U*iT«iflTAK 1 (Flag — TAK1K6 3 W) Z§&mM%LmttzM1& 

•lOJ^K, TAB 1 liTAK 1 (SfefflXTOHSl) t*ft«it»*nfci 
25 TAK 1 t TAB 1 l±Mmft'?tBE.i'tm-L'C^Z> Z. btffrfrZ> 0 

ttz* S4ITAK 1 t TAB 1 (±, ^i^^^CIti: tSDS-# 
1 )7?')H'7 5 K^W&^^*> * MlWH fife**, * 

tfflH£**L*v*g»iHTAK 1 J: 5 fcWiJfto^tfJlfe 

(3) tt«wmof^fflo«be 

UKBU) tTO^ LT, TAK 1 £TAB 1 tt fcS&a*ia* 

HiriE (2) tmmzLxft&it&mzx *) tak i ^tab i <Difc-E.\tm (m 

35 if) £&ffi1"£o S£i£%»0#£U«toT, TAKUTABl©*MitW 
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it:. h7>^7x^>3><7)^;(t (3) 

K (NF-*B|S^^!fc*^;u^->7i9— tfjte^i'ft-trp (kB) 
4 -Luc) ?r|BlB#lCSnx.T h9>^7x^ vh > L/c c 
5 ^>X7ii->3>»2 4B#W8L «i+CTNF-« «:«»Mlft2 0 n g 
/m 1 fc**J:di!SiDLfc > h n-;w±TNF- aOmtink Lfc) „ £ h 
5B#HJg«flL ii^2W (3) tp?«CLT, *BI!&*»Jf*U ;u > "7 ^ ? - -tf 

*-<0|g**% £4 m (B) K^Lfc (B«K T A K 1 K 6 3 W£>*££f], -K 
10 + + #*F 1 a g-TAKlK6 3W3aS^*-^ifilra*0/z 0. 0 

3 « g&tfO. 1 // gS-^g-^Si-o ) o SMEI (B) H^L^aiJ, TNF-« 

klZ£ »), NF — * BCDm^bSr^PftiJ-r^Ct^tJ^o^o 

Z<DZtl±, hJIB (2) <7>^*t|WI^ NF-ieBfiHt-ftaHUCiJV^-CTAK 
1 £ *-tZ>fr=f-'Z'hh i t fcfctftt* t 4: & TAK1 I? 

fSte^TAK KOflMabfkiia*-*-***^, NF-*B?>i£1£lb£}fP8?IJf 
20 *SI<*#tt«6 tO"C**o 

ffiJ&ftlcjsiT^TAK 1 hTAB 1 ^ffiUf^ffl 
mTO«t -5 ICLT, TAK 1 SrTAB 1 1 1 £%3S*ll3ft £-£*:*fBfl&£fflvv 
feftiJtfcteKJ: ■ 0«J&rtUfi'»t*T A_K 1 tTAB 1 OffiSLfWB (*&*)" *4fcttJ 

25 L£o 

(1) «Oh9>^7i^">3> 

if, 3kffiM5 tmmzLX. 77 y ^ftiIl£*Lfc»*iLSlTAK 1 (Flag 
-TAK 1 ) XlifcfcSTAK 1 (F 1 ag — TAK1K63 W) (OQSL^t 9 
J|MttfcL<HTAB H&R^^-fcifcfc, HeLa«Ch7>^7 
30 x ? y a / L/io 

( 2 ) **it»i3 <t tf^arn ?f^y 
h 7 >X7x^y3>ro24Sflf, 8MS*igiRU JfilT«> J: } K LtiM 
mi& (celllysate) *««Lfco 1" ffiJI&Sr, (25mM 

HEPES(pH7.7)> 0.3MNaCU 1.5mMMgCl 2 > 0.2mMEDTA, 0.1% Triton X- 
35 100s 20mM /?— glycerophosphate , O.lmM sodium orthovanadate. 0.5mM 
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»4?-f*;*»ir3;frfc20J5£-i-££iKJ: *) . fOftfefWTAKl tTAB 1 <D 

lutm tak i >sMbfcTAB 1 v >mt 

5 JSLTO-fc a ICLT, TAK1 «rTAB 1 tfc4(C|£KliJSfi$-frfc«Hia^<bft5K 
it*3*fcTAKli:ov»r, 7? -b 4" fcfSJfiU TAKllCfc£gE 

yJSt&itb. TAB lfl'J >HMk**ttHLfc 0 

(1) »b7^7x^y 3 >5^a^ 

i-f> Hifc0!l5 traiHicLT, 75 7 ft^IMiMT A K 1 (Flag 

10 -TAK1) XlifcftSTAKl (F 1 a g-TAKl K6 3W) ^S^^^ 
. -4-, J^ttt t< liTAB fcitc. He LailSi:h?^7 

(2) *^--t?y y-fe-f 

$MfcifcM43**\ 3 0^1 <?)*t-{fi«j£ (20mM HEPES(pH 
7.6). 20mM MgCl 2 , 2mM DTT> 20//MATP. 20mM 0 -glycerophosphate, 
20 mM disodium p-nitrophenylphosphate, O.lmM sodium orthovanadate, 
20 3^Ci[y- 32 P]ATP) Kim*.* 3 01C* 3 0 > * r Lfc<> EiS**7fc> 

#6HK^Lfcfi»), t^ITAK 1 (Flag — TAK 1 ) fcT 

ab i nM&i&wt&z-itfciiimn&y? v rft$ti£i2mQ"e\ty tak 1 o 

25 »; >BKfc (SGV >HMfc) S^TAB 1 ©'j >BMfcj&*Ka&<bttfco L3»u 

STAK 1 <V&*&W®&2ttMM<Dft&im®fr'Cli, TAKIS^TAB 

AK 1 t;ov*T(±, TAB 1 £#Uf&5!tf 5£ T *> V >mfci±Wi>b1X 

30 TAK1I4TAB 1 i^1-S£fc££i)f6teffcSi'iT, 

TAK 1 ©SE'J ^Rffc&tfTAK 1 ICfcfcTAB 1 <D U ^BWk*«fii £ #*. 

&Sfe0f8 fflll&rtKiJttSTAK 1 t I KKfc^ffiM 
35 9 £L*t\ TAK 1 * I KK«h t 6 K3&3l*&S*fc»ll§l*ffiv> x ft 
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ffiit»ftt-J: l)jai!ai*3tciJtt*TAKl t I KK^WffiSffcffl (*££-) Srlfctfa L 

(1) »l>7V^7i^->3> 

5 pcDNA3. 1 ( + ) H i s B (InvitrogenttSU) KM&tf £ t \Z £ ^ I K K 
C0%?1-^^ ^-SrKttLto tMKKa (Genbank/EMBL accession No_AF 
012890; Cell, Ig90^ 1997^0 , iSitftblKK/? (Genb 

ank/EMBL accession No.AF029684 ; Science, H278^, l£866~869H. 1997 
*£) <?)cDNAI±, t hTOMI* (THP-1) fl5mRNA*»<biSS<E¥P 
10 CR (Reverse transcriptase-polymerase chain reaction) *) 5lf# L tz & <D 

Cftf>I KK^I^^ 9 — (I KKaM^^^-MI KKjOM^^? 
-) \Z± »), Xp r e s s **'tfV^:/^ KjPfsttHlSfifc I KK (Xp r e s s 
-IKKaifcliXpress-lKKjJ) M$«-i^tUo 
15 ^Jfe^J5 fcra»l=LT, 79y^«UDLfc*^iHTAKl (Flag- 

TAK1) OS&SR'***-** faXliTABlJia^^-tUKHeLa 
ffllSLtc b 9 ^7x^y 3 >Lfco mflB-C^/c IKK (Xpress- 

I KK « tfcliXp r e s s - I KK/3) <7>#&3I^ * - HUgtlflHin 

20 ( 2 ) ftait»3ta f ftJS£7'n y x -f > ^ 

-f >^^foT, I KKXVTAKl'i*HJU, 
25 IKK(Xpress-I KK a~&.Tf p) SOTAK 1 fcfcffl-*-**: 

HTIi, jftXpres sSvffc (M- 2 1 ) (Santa Cruz Biotechnologyttffit) 
XtfSt-T AK 1 jfrffc (M - 1 7) (Santa Cruz Biotechnology 

30 ±S»i, tt^^y^ftitPHf^ttXp res s MCi h&mife^ 

i«Blia*»*^>StX p r e s s ffifltfc <t fctftttilt*. i^Tltli, ft7 9y/ftft 
ifc»If#«0StT A K 1 StfcfcJ: *«kffi»*-C** a 

*7EIK^LfcaiK TAK1 (Flag — TAK 1 ) ilKK (Xpres 
s - I KKalliXp r e s s - I KK/3) *rft2a*»3»$*TAB 1 l±S£S|it5£ 
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i^ClKK (IKKal^) tfT AK1 t ZtitzZtfrb. TA 

Kit IKK (IKKaWj?) ti«BJSrt-effiS:ftfflLTV»J6ifc**to*»o7to 

Lrt*U T AK 1 > I KKtfctUTAB 1 4»3Sl«ai$*fciW«ia-C!i. 
v y ^ftgEitPtHfl'+U I KKMtftffiSfi&^ofco Z<DZ.bfrb* TAKlli, 
f&tt^t^nrv»ftv»tt»-C«IBiart-CI KKfc*5£*tt^**U*a f , TAB 1 

KK^t 4 CTAB 1 fc^*&3*fc*BII&KiiV*-Cli, IKK (IKKaXET 
0) OSDS-#UT^';/UT5 Kr/UW««fc«|T?0»|&B&tf**»^ , t*ffl|fiJ 
*«B*^n7to — -Oi 9 4«I*!IH. TAB 1 *S&R£B^-£*:&»ofcfflll& 
£ j3 v» T l± S <b tt^r^ o fc 0 

Cn^^^t^«b> TABlfflHtit$*LfcTAKl«ff4t:J:oT, IKK 
(IKKaW/?) »±«HaWC'J >BMfc**»t* ^ifi?> 
tt^io -f#;b*>, TAKlli, NIK (Regnier et al.,1997; Woronicz et al., 
1997) tmm^ IKK (XttI KKtt^fc*tBttfcffiEflsffl + 4^) * 'J 
^HMfcLT, I KK^*^-*fitt£*'t6iSi-*£ t K«t *K NF- « Br£t£<fc£ 

Hlfe«l9 TAKli:J:*IKK«^jgttfl: 

mT<7)«t o i:Lt, TAK 1 SrTAB 1 fc £36^3*3 fc$M£ 
itW^-^fcl KK«L-frflctCov»r, I «B*Mfci"4* + - -tfSJS (IKK* 
• tf7-vfe>f) £HJfcU I KKtt^OJSttfbfclftmLjfco 
( l ) fflflSo l>7>^7x^ya >K.U%;£i£G$ 

2i\ H»OT5 fcRIW-Lr, 7?y^ffrfln$fLfclf&STAKl (Flag 
-TAK1 ) Xli^IiTAKl (F I a g —TAK 1 K6 3W) <09^f<9 9 
L< UiTAB 1^51^? fcK, HeLafflB&i:b7>^7 

^141 KK*«3l»atS-ti:*&-C(±, ^Sfe^U 8 tiwj^ic. Xp r e s 
s 9 T'ttiH] S IKK (X p r e s s - I KKaXliXp r e s s - I KK 

»j9K£*rau *aE«:»«:ffofco v^tM*^ ««ei4ik 

Ktt-d-Bt^ftaitl****^*^^! KKaJfiffc (H-744) (Santa Cruz Bio- 
technology!!®*) Sr ffl v ^ * fc^Jfttt I K K «>$M£ifc *> K liJfcX p r e s 
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5 mm±.<vmm*smvE. 
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s fcvffc (M-2 1) (Santa Cruz Biotechnology ttii) £fflv>£ 0 fflWdftIK 
Kattfctt* I KKa trafcl KK/9 &Bir*-*o 

(2) I KK + t- 

5 tfRJS*frofco it. *RtU, SMI «B (2. 5^g) 

«l, atttaor/ut-ov^T*- h ? ^77 -f-^ssam 

*Bt UTtt, GST (7;^ft>-S-h7>X 
7i 9— If) OC3fc3gtCH b I a: B a <D%1 frh 5 4#i£-C£>T5 ^ 
10 t> ^ i|5^#'J ^^f K *M l/:H^7 , f f* (J^T, GST-I*B«l-5 
4) *ffiV»fco 

ffiglx. I * B *»M1S±U GST— I xB a l-540f&iR^c^ * - L 
^^fME3W*OJ»**3^e,W»L7to GST- I * B « 1-540^3^* *-i±. 
tH*B« (Genbank/EMBL accession No.M69043 ; Cell. H65^, 5&1281 
15 ~1289K> 199130 0cDNA^H^H^5 4fgJtO7</KSSia 
— K1~& c DNA£B53*£> "<**--/9.X5 KpGEX-2T (Pharmaciatt 
9t) »BamHI-Ec o R I SJBfSRffiKJf A LTtf« Lfco 

I KK + t- tf7?*4 8 HfcipLfco (A) t±. ftftttlKK* 

20 (B) l±> n*ttIKK KXp res s * &$&&it*®$W 

msm (A) ic^t^ai), 79-/^fsHjntfe»&aTAKi (nag-T 

A K 1 ) 33X.VTAB 1 *#Kf&iBJf3fi l*i&tt I K Kffi-frftO I K 

K#f— tfBtttt«*lCiiiDL7to — SJJISIT A K 1 
25 (F 1 a g-TAK 1 K 6 3W) It I KKfiMt*«JlfiL4*»ofc. 

ftfctel KK**a$-a:<:iiaU!S»-*Jv»Tfc, H 8 HI (B) KfjL*:i§*K 
t^ITAKl £TAB 1 t*tfSa*iiai$*7t#^ I KKa TkXffKO 

I KK + t- tf«fei s ig;*:L£?&*, SEHSlTAKl-CtiTAB 1 fc#K5HIHI5l 

30 iii*bWte*ti, TAB 1 *)fSttfl:$it*:TAKltt, IKKaS^IK 
K /? SrflMt^fJ-* dtU«t»5NF-/cB * fSteflrf * - k »t * 0 

(3) *lfc»RWf^fflO«be 

35 BiLfcWII&fcflk i^t«IMfcW^ff«ETXtt#M?ffiT»:Jff»i-*o 
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ii $l <o gg a 

1. TGF-jJ7^f<-f7m-*l (TAKl) <0«tlB*-W1"**« 

- * b ) fe-&ttmm<nmfc%'&xitx f-nm 0 

2 . ^Mmn^nm^m-hK taki ^tg^i?a#xt±mij-r a^ffl-e* &m 

3. TAK1<7)M^ 

(1) TAKI tTAKl fccTalSfifJ 1 b. (DlfQILYpM^ 

(2) TAK 1 W/nf^ >*-f--lfS1£> 

(3) iWTAK 1 C«fc£ I «B*^--lf ( I KK) m&tt-<?>Wi®.4t, Stf 

(4) «ft<aTAK 1 KJ: 0^£ft£NF- * Bfetelfc 

4. TAKl^tl^ TAK 1 WVnxl' >^^--t??!l14-C*^IS*<^lEH 
SjS 2 ^ffi^^^fec 

5. TAK 1 O^fgrt*, mmfWTAK 1 K«fc£ I KM^tOfStt-fk-C^S 

6. TAKI tTAKl^gfigl t £#IS|ti&£^£f£®y§*fflJi& : £rffi 

^mmu^wmsw.t insr^-tf it $.<D$mm 1 ^f&ix^&o 

8 . Hi^s&sfs i 6 TM<D^-rtifr i JSiem^&K «t <5 , raxt±ra 

9. taki (Dmmzgmzitzmmziif&frt-f&NF- * Bfeft^su^o 

10. NF-* B^'^b^^istts t a k i <Dm&ztt-tz>WLmon<r>mm 

12. N F — « Bm&im&K&VrZ T A K 1 0^tg*ia#X{±PP$iJi-*^ 
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m 1 m 



mTAKl : -MSTASAASSSSSSSJ^MiEAPSQVLOTEEIDYKEIEVEEVVGRG 60 

hTAKla : MSTASAASSSSSSSAGEMIEAPSQVLNFEEIDYXEIEVEEWGRGAFGV^KARTVRAJttVn 60 

hTAKlb : MSTASAASS SSSS S AGEMI EAP SOVLNFEEI D YKEX EVEEVVGRGAF GVVCKAKWRAKDV* 60 

hTAKlc : MSTASAASS SSSSSAGEl&EAPSQVLNFEEXDYKEXEVISEVVQRGAFjsVTCK^ 60 

mTAKl : AlkoiESESERkAFIVrELRQLSRVNHP 120 

hTAKla : A I XQXESESERKAF IVELRQL SRVNH PHIVKLYGACI^FWLVM^AEG6si*YNVliHaAE '£ 120 

hTAKlb ! AIKQX E S ESERKAF I VELRQLS RVNHPMI VKLYGAClJIFVCLVMi^AEGG SitYNVLHGAE.i 120 

hTAKlc : AIKQIES ESERXAF XVELRQLS RVNHPNI VKLYQ ACIjNPVCLVMEYAEGGSIjYNyLHG AE £ 120 

mTAKl : PLPYYTAAHAMSWCI^CSQGVAYLHSM^ 180 

hTAKla : PLPYYTAAHAMSWn,QCSQGVAYI,HSWQPKAi;iHRrjI^ 180 

hTAKlb : P LPYYTAAHAMSVJCXiQCSQ G VAYLHSMQ PKAIiXHRDXi KFPN&I&VA^GTV^KXCDFGTAC/; 180 

hTAKlc : LPLPY^AAHAMSV«^qCSQGVAY^HSMQPIttLItj^ 180 

mTAKl : DIQTHMTNNKgVaAWMAPEWEGSN^ 240 

hTAKla : • D IQTHMTNNXG SAAWMAFEVFEGSNYSEKCDVFSWGI iLWEVTTRRkPFDElTCPArRIM?' 240 

hTAKlb : D IQTHMTNNKG S AAWMAPEVFEGSNYSEKCDVFSiraX XltOTSTC 240 

hTAKlc : , D I QTHMTKNKG SAAWKAPEVF EGSNYSEKCDVFSWGI ILWEVITRRKPFDEX GGPAFRIH * 240 

mTAKl : WAVTOGTRPPlJliatt^^^ 300 

hTAKla : •WAVHircSTHPPtilKNIjPKPIESLMTRCWSKDPSORPSMZEIVKi^^ 300 

hTAKlb : iWAVWGTRPPLTKm.PKPIESlJrrRCWSkDPS^^ 300 

hTAKlc : WAVHNGT^PLXXNIiFKFIESI^ 300 

w4-H,Yt ,; . . n*-. ;~\ in tw^.o.k\£s2*tfVK^*ii-;HiiS^^ 

mTAKl : .PCQYSDEGQSNSATSTGSFMTI ASTNTSNKSDTNMEO^AT^ 360 

hTAKla : • PCQYSDEGQSNSATSTGSFMDXASTNTSNKSDTtiMEQVSATHOT 3 60 

hTAKlb : PCQYSDEGQSNSATSTGSFMDIAST2TTSNKSDTNMEQVPA 360 

hTAKlc : PCQYSDEGQSNSATSTGSF^IASTOTSNKSpTOTraQVPATNprX 360 

mTAKl : SESGRLSLGASRGSSVESIiPPTSEGXRMSADMSEIEARlj^'I® 403 

hTAKla : ♦ SESGRLSLGASRGSSVESLPPTSEGKRMSADMSEIEARIAATT 403 

hTAKlb : : SESGRLSLGASRGSSVESLPPTSEGKRMSAbMSElEARXAAT/rAYSK^KRGH 420 

hTAKlc : SESGRLSI^ASRGSSVTSIiPPTSECKI^ADMSEXEARXAATTAYSKPKRGHRKTASFaNi 420 

mTAKl : GNGQ PRp3lS iQDLTVTGTEPGQVS SRS^SP^VR^lln^G P^^EK^^^H P ^ 4 S3 

hTAKla : — -GNGQPRHRSIQDLTVTGTEPGQVSSRSSSPSVRMXTTSGPTSCT 453 

hTAKlb : : ILtn/PEIVXSGNGQPRRRSIQDI,TVTGTEPGQVSSRSSSPSVRMITtSGPTSEKW 480 

hTAKlc ; :ILDyPEXVISGNGQPRRRSIQDLTVTGTE 480 

mTAKl : WTPDDST DTNG S DNS I FMA YLTIjDHQLQ PIJV PCPNSKESMAVFE^HCKMAQE S13 

hTAKla : WTPD DST DTNG S DNS X PMAYLTLOHQLQPIAPCPNS KESMAVFEQKCKMXQE YMKVQTEX^) 513 

hTAKlb : • WTPDDSTDTIKaSDNSIPMAYLTLDHQLQPIAPCPNSKESMAVFEQHCKMA 540 

hTAKlc : -WTPDDST DTNG SDNS I PMAYLTLDHQLQ — - — _ - _ — " 508 

mTAKl : . A&LLQRKQELVAELDQ DEKDQQNTS RLVQ EHKXIilJ3ENKSLSTYYQQ 573 

hTAKla : AIXLQRKQELVAELDQDEKDQQNTSRIjVQEHKKLLDENK^ 573 

hTAKlb : .ALLLQRKOEIATAELDQDEKDQQOTSRIjVQEHKXE 600 

hTAKlc : QELVAELDQ DEKDQQNTS RLVQEHKKLLDENKSLSTYYQQGKKQLEVXRSQQO 561 



mTAKl : KRQGT5 579 

hTAKla : KRQGTS* 579 

hTAKlb : KRQGTS 606 

hTAKlc : KRQGTS 567 
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fg2E 



Vector TAK1a TAK1b TAK1c 




Oct-1 
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fMm (a) 
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Flag- Flag- 
Vector TAKI TAK1K63W 



TAB1: - + - + - + 



NF-kB 



m 




«4'EI (B) 



3 




TAK1 K63W 
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Flag- Flag- 
Vector TAK1 TAK1K63W 

TAB1: - + _ + _ + 



TAB1 




TAK1 ^ 




Flag- Flag- 
Vector TAK1 TAK1K63W 



TAB1: - + - + - 



TAK1 ! 



TABU 




(kDa) 

— 97.4 

- 66 



- 46 
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H7|3 



Flag-TAK1 
TAB1: - - + + 



Flag-TAK1 



IKKot — 



IKKa fc: 



TAK1 



IKKP 



IKKp fc 



taki fc 



- 4- 
- + - 


+ 












• 
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ffi8g| (A) 



Vector 
TAB1: - + 



Flag- F!ag- 
TAK1 TAK1K63W 



IkBoc (1-54) 




I8i (B) 



Xpress-IKKa 



Flag-TAK1 
Flag-TAK1K63W 
TAB1 



iKBa (1-54) *~ 



-- + + -- 
---- + + 
- + - + - + 



Xpress-IKK(3 



-- + + -- 
---- + + 
- + - + - + 
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SEQUENCE LISTING 

<110> TANABE SEIYAKU CO., LTD. 
<110> SUGITA Takahisa 
<110> SAKURAI Hiroaki 
<110> KAGEYAMA Noriko 
<110> HASEGAWA Ko 

<120> NF-kB activation depressant targeting TAKl and identifying method 
thereof 

<130> FP2293PCT 

<150> JP26003/1998 
<151> 6-FEB-1998 
<150> JP309316/1998 
<151> 30-OCT-1998 
<160> 7 

<170> Microsoft Word 97 

<210> 1 
<211> 30 

<212> nucleic acid 

<213> other nucleic acid (Synthesized primer) 
<400> 1 

GGCCAGATCT ATGTCGACAG CCTCCGCCGC 30 

<210> 2 
<211> 30 

<212> nucleic acid 

<213> other nucleic acid (Synthesized primer) 
<400> 2 

GCGCAGATCT TCATGAAGTG CCTTGTCGTT 30 

<210> 3 
<211> 2785 
<212> nucleic acid 
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<213> cDNA to mRNA 
<400> 3 

GGACACGGCT GTGGCCGCTG CCTCTACCCC CGCCACGGAT CGCCGGGTAG TAGGACTGCG 60 
CGGCTCCAGG CTGAGGGTCG GTCCGGAGGC GGGTGGGCGC GGGTCTCACC CGGATTGTCC 120 
GGGTGGCACC GTTCCCGGCC CCACCGGGCG CCGCGAGGGA TC 162 
ATG TCT ACA GCC TCT GCC GCC TCC TCC TCC TCC TCG TCT TCG GCC 207 
Met Ser Thr Ala Ser Ala Ala Ser Ser Ser Ser Ser Ser Ser Ala 
15 10 15 

GGT GAG ATG ATC GAA GCC CCT TCC CAG GTC CTC AAC TTT GAA GAG 252 
Gly Glu Met He Glu Ala Pro Ser Gin Val Leu Asn Phe Glu Glu 

20 25 30 

ATC GAC TAC AAG GAG ATC GAG GTG GAA GAG GTT GTT GGA AGA GGA 297 
He Asp Tyr Lys Glu He Glu Val Glu Glu Val Val Gly Arg Gly 

35 40 45 

GCC TTT GGA GTT GTT TGC AAA GCT AAG TGG AGA GCA AAA GAT GTT 342 
Ala Phe Gly Val Val Cys Lys Ala Lys Trp Arg Ala Lys Asp Val 

50 55 60 

GCT ATT AAA CAA ATA GAA AGT GAA TCT GAG AGG AAA GCG TTT ATT 387 
Ala He Lys Gin He Glu Ser Glu Ser Glu Arg Lys Ala Phe lie 

65 70 75 

GTA GAG CTT CGG CAG TTA TCC CGT GTG AAC CAT CCT AAT ATT GTA 432 
Val Glu Leu Arg Gin Leu Ser Arg Val Asn His Pro Asn He Val 

80 85 90 

AAG CTT TAT GGA GCC TGC TTG AAT CCA GTG TGT GTT GTG ATG GAA 477 
Lys Leu Tyr Gly Ala Cys Leu Asn Pro Val Cys Leu Val Met Glu 

95 100 105 

TAT GCT GAA GGG GGC TCT TTA TAT AAT GTG CTG CAT GGT GCT GAA 522 
Tyr Ala Glu Gly Gly Ser Leu Tyr Asn Val Leu His Gly Ala Glu 

110 115 120 

CCA TTG CCA TAT TAT ACT GCT GCC CAC GCA ATG AGT TGG TGT TTA 567 
Pro Leu Pro Tyr Tyr Thr Ala Ala His Ala Met Ser Trp Cys Leu 

125 130 135 

CAG TGT TCC CAA GGA GTG GCT TAT CTT CAC AGC ATG CAA CCC AAA 612 
Gin Cys Ser Gin Gly Val Ala Tyr Leu His Ser Met Gin Pro Lys 
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140 145 150 

GCG CTA ATT CAC AGG GAC CTG AAA CCA CCA AAC TTA CTG CTG GTT 657 
Ala Leu He His Arg Asp Leu Lys Pro Pro Asn Leu Leu Leu Val 

155 160 165 

GCA GGG GGG ACA GTT CTA AAA ATT TGT GAT TTT GGT ACA GCC TGT 702 
Ala Gly Gly Thr Val Leu Lys lie Cys Asp Phe Gly Thr Ala Cys 

170 175 180 

GAC ATT CAG ACA CAC ATG ACC AAT AAC AAG GGG ACT GCT GCT TGG 747 
Asp He Gin Thr His Met Thr Asn Asn Lys Gly Ser Ala Ala Trp 

185 190 195 

ATG GCA CCT GAA GTT TTT GAA GGT AGT AAT TAC AGT GAA AAA TGT 792 
Met Ala Pro Glu Val Phe Glu Gly Ser Asn Tyr Ser Glu Lys Cys 

200 205 210 

GAC GTC TTC AGC TGG GGT ATT ATT CTT TGG GAA GTG ATA ACG CGT 837 
Asp Val Phe Ser Trp Gly He He Leu Trp Glu Val He Thr Arg 

215 220 225 

CGG AAA CCC TTT GAT GAG ATT GGT GGC CCA GCT TTC CGA ATC ATG 882 
Arg Lys Pro Phe Asp Glu He Gly Gly Pro Ala Phe Arg He Met 

230 235 240 

TGG GCT GTT CAT AAT GGT ACT CGA CCA CCA CTG ATA AAA AAT TTA 927 
Trp Ala Val His Asn Gly Thr Arg Pro Pro Leu He Lys Asn Leu 

245 250 255 

CCT AAG CCC ATT GAG AGC CTG ATG ACT CGT TGT TGG TCT AAA GAT 972 
Pro Lys Pro He Glu Ser Leu Met Thr Arg Cys Trp Ser Lys Asp 

260 265 " 270 

CCT TCC CAG CGC CCT TCA ATG GAG GAA ATT GTG AAA ATA ATG ACT 1017 
Pro Ser Gin Arg Pro Ser Met Glu Glu He Val Lys He Met Thr 

275 280 285 

CAC TTG ATG CGG TAC TTT CCA GGA GCA GAT GAG CCA TTA CAG TAT 1062 
His Leu Met Arg Tyr Phe Pro Gly Ala Asp Glu Pro Leu Gin Tyr 

290 295 300 

CCT TGT CAG TAT TCA GAT GAA GGA CAG AGC AAC TCT GCC ACC AGT 1107 
Pro Cys Gin Tyr Ser Asp Glu Gly Gin Ser Asn Ser Ala Thr Ser 

305 310 315 
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ACA GGC TCA TTC ATG GAC ATT GCT TCT ACA AAT ACG AGT AAC AAA 
Thr Gly Ser Phe Met Asp He Ala Ser Thr Asn Thr Ser Asn Lys 

320 325 330 

AGT GAC ACT AAT ATG GAG CAA GTT CCT GCC ACA AAT GAT ACT ATT 
Ser Asp Thr Asn Met Glu Gin Val Pro Ala Thr Asn Asp Thr He 

335 340 345 

AAG CGC TTA GAA TCA AAA TTG TTG AAA AAT CAG GCA AAG CAA CAG 
Lys Arg Leu Glu Ser Lys Leu Leu Lys Asn Gin Ala Lys Gin Gin 

350 355 360 

AGT GAA TCT GGA CGT TTA AGC TTG GGA GCC TCC CGT GGG AGC AGT 
Ser Glu Ser Gly Arg Leu Ser Leu Gly Ala Ser Arg Gly Ser Ser 

365 370 375 

GTG GAG AGC TTG CCC CCA ACC TCT GAG GGC AAG AGG ATG AGT GCT 
Val Glu Ser Leu Pro Pro Thr Ser Glu Gly Lys Arg Met Ser Ala 

380 385 390 

GAC ATG TCT GAA ATA GAA GCT AGG ATC GCC GCA ACC ACA GGC AAC 
Asp Met Ser Glu He Glu Ala Arg He Ala Ala Thr Thr Gly Asn 

395 400 405 

GGA CAG CCA AGA CGT AGA TCC ATC CAA GAC TTG ACT GTA ACT GGA 
Gly Gin Pro Arg. Arg Arg Ser He Gin Asp Leu Thr Val Thr Gly 

410 415 420 

ACA GAA CCT GGT CAG GTG AGC AGT AGG TCA TCC AGT CCC AGT GTC 
Thr Glu Pro Gly Gin Val Ser Ser Arg Ser Ser Ser Pro Ser Val 

425 430 435 

AGA ATG ATT ACT ACC TCA GGA CCA ACC TCA GAA AAG CCA ACT CGA 
Arg Met He Thr Thr Ser Gly Pro Thr Ser Glu Lys Pro Thr Arg 

440 445 450 

AGT CAT CCA TGG ACC CCT GAT GAT TCC ACA GAT ACC AAT GGA TCA 
Ser His Pro Trp Thr Pro Asp Asp Ser Thr Asp Thr Asn Gly Ser 

455 460 465 

GAT AAC TCC ATC CCA ATG GCT TAT CTT ACA CTG GAT CAC CAA CTA 
Asp Asn Ser He Pro Met Ala Tyr Leu Thr Leu Asp His Gin Leu 

470 475 480 
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CAG CCT CTA GCA CCG TGC CCA AAC TCC AAA GAA TCT ATG GCA GTG 1647 
Gin Pro Leu Ala Pro Cys Pro Asn Ser Lys Glu Ser Met Ala Val 

485 490 495 

TTT GAA CAG CAT TGT AAA ATG GCA CAA GAA TAT ATG AAA GTT CAA 1692 
Phe Glu Gin His Cys Lys Met Ala Gin Glu Tyr Met Lys Val Gin 

500 505 510 

ACA GAA ATT GCA TTG TTA TTA CAG AGA AAG CAA GAA CTA GTT GCA 1737 
Thr Glu He Ala Leu Leu Leu Gin Arg Lys Gin Glu Leu Val Ala 

515 520 525 

GAA CTG GAC CAG GAT GAA AAG GAC CAG CAA AAT ACA TCT CGC CTG 1782 
Glu Leu Asp Gin Asp Glu Lys Asp Gin Gin Asn Thr Ser Arg Leu 

530 535 540 

GTA CAG GAA CAT AAA AAG CTT TTA GAT GAA AAC AAA AGC CTT TCT 1827 
Val Gin Glu His Lys Lys Leu Leu Asp Glu Asn Lys Ser Leu Ser 

545 550 555 

ACT TAG TAC CAG CAA TGC AAA AAA CAA CTA GAG GTC ATC AGA ACT 1872 
Thr Tyr Tyr Gin Gin Cys Lys Lys Gin Leu Glu Val He Arg Ser 

560 565 570 

CAG CAG CAG AAA CGA CAA GGC ACT TCA 1899 
Gin Gin Gin Lys Arg Gin Gly Thr Ser 

575 579 
TGATTCTCTG GGACCGTTAC ATTTTGAAAT ATGCAAAGAA AGACTTTTTT TTTAAGGAAA 1959 
GGAAAACCTT ATAATGACGA TTCATGAGTG TTAGCTTTTT GGCGTGTTCT GAATGCCAAC 2019 
TGCCTATATT TGCTGCATTT TTTTCATTGT TTATTTTCCT TTTCTCATGG TGGACATACA 2079 
ATTTTACTGT TTCATTGCAT AACATGGTAG CATCTGTGAC TTGAATGAGC AGCACTTTGC 2139 
AACTTCAAAA CAGATGCAGT GAACTGTGGC TGTATATGCA TGCTCATTGT GTGAAGGCTA 2199 
GCCTAACAGA ACAGGAGGTA TCAAACTAGC TGCTATGTGC AAACAGCGTC CATTTTTTCA 2259 
TATTAGAGGT GGAACCTCAA GAATGACTTT ATTCTTGTAT CTCATCTCAA AATATTAATA 2319 
ATTTTTTTCC CAAAAGATGG TATATACCAA GTTAAAGACA GGGTATTATA AATTTAGAGT 2379 
GATTGGTGGT ATATTACGGA AATACGGAAC CTTTAGGGAT AGTTCCGTGT AAGGGCTTTG 2439 
ATGCCAGCAT CCTTGGATCA GTACTGAACT CAGTTCCATC CGTAAAATAT GTAAAGGTAA 2499 
GTGGCAGCTG CTCTATTTAA TGAAAGCAGT TTTACCGGAT TTTGTTAGAC TAAAATTTGA 2559 
TTGTGATACA TTGAACAAAA TGGAACTCAT TTTTTTTTAA GGAGTAAAGA TTTTTAATTC 2619 
TGTGATTGTG TGTATGTGTG TTGAAACTGT AAAGCTTTTA TGACTCTAAT ATTAATCTCT 2679 
TAAATGAAAT TAAAAGGCAA AAGAACATGA TTGAGCTTAA ATGATCATTT CTTCCTGCAG 2739 
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<210> 4 
<211> 2866 
<212> nucleic acid 
<213> cDNA to mRNA 

<400> 4 

GGACACGGCT GTGGCCGCTG CCTCTACCCC CGCCACGGAT CGCCGGGTAG TAGGACTGCG 60 
CGGCTCCAGG CTGAGGGTCG GTCCGGAGGC GGGTGGGCGC GGGTCTCACC CGGATTGTCC 120 
GGGTGGCACC GTTCCCGGCC CCACCGGGCG CCGCGAGGGA TC 162 
ATG TCT ACA GCC TCT GCC GCC TCC TCC TCC TCC TCG TCT TCG GCC 207 
Met Ser Thr Ala Ser Ala Ala Ser Ser Ser Ser Ser Ser Ser Ala 
15 10 15 

GGT GAG ATG ATC GAA GCC CCT TCC CAG GTC CTC AAC TTT GAA GAG 252 
Gly Glu Met He Glu Ala Pro Ser Gin Val Leu Asn Phe Glu Glu 

20 25 30 

ATC GAC TAC AAG GAG ATC GAG GTG GAA GAG GTT GTT GGA AGA GGA 297 
He Asp Tyr Lys Glu He Glu Val Glu Glu Val Val Giy Arg Gly 

35 40 45 

GCC TTT GGA GTT GTT TGC AAA GCT AAG TGG AGA GCA AAA GAT GTT 342 
Ala Phe Gly Val Val Cys Lys Ala Lys Trp Arg Ala Lys Asp Val 

50 55 60 

GCT ATT AAA CAA ATA GAA ACT GAA TCT GAG AGG AAA GCG TTT ATT 387 
Ala He Lys Gin He Glu Ser Glu Ser Glu Arg Lys Ala Phe He 

65 70 " 75 

GTA GAG CTT CGG CAG TTA TCC CGT GTG AAC CAT CCT AAT ATT GTA 432 
Val Glu Leu Arg Gin Leu Ser Arg Val Asn His Pro Asn He Val 

80 85 90 

AAG CTT TAT GGA GCC TGC TTG AAT CCA GTG TCT CTT GTG ATG GAA 477 
Lys Leu Tyr Gly Ala Cys Leu Asn Pro Val Cys Leu Val Met Glu 

95 100 105 

TAT GCT GAA GGG GGC TCT TTA TAT AAT GTG CTG CAT GGT GCT GAA 522 
Tyr Ala Glu Gly Gly Ser Leu Tyr Asn Val Leu His Gly Ala Glu 

110 115 120 
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CCA TTG CCA TAT TAT ACT GCT GCC CAC GCA ATG AGT TGG TGT TTA 567 
Pro Leu Pro Tyr Tyr Thr Ala Ala His Ala Met Ser Trp Cys Leu 

125 130 135 

CAG TGT TCC CAA GGA GTG GCT TAT CTT CAC AGC ATG CAA CCC AAA 612 
Pro Leu Pro Tyr Tyr Thr Ala Ala His Ala Met Ser Trp Cys Leu 

140 145 150 

GCG CTA ATT CAC AGG GAC CTG AAA CCA CCA AAC TTA CTG CTG GTT 657 
Ala Leu He His Arg Asp Leu Lys Pro Pro Asn Leu Leu Leu Val 

155 160 165 

GCA GGG GGG ACA GTT CTA AAA ATT TGT GAT TTT GGT ACA GCC TGT 702 
Ala Gly Gly Thr Val Leu Lys He Cys Asp Phe Gly Thr Ala Cys 

170 175 180 

GAC ATT CAG ACA CAC ATG ACC AAT AAC AAG GGG AGT GCT GCT TGG 747 
Asp He Gin Thr His Met Thr Asn Asn Lys Gly Ser Ala Ala Trp 

185 190 195 

ATG GCA CCT GAA GTT TTT GAA GGT AGT AAT TAC AGT GAA AAA TGT 792 
Met Ala Pro Glu Val Phe Glu Gly Ser Asn Tyr Ser Glu Lys Cys 

200 205 210 

GAC GTC TTC AGC TGG GGT ATT ATT CTT TGG GAA GTG ATA ACG CGT 837 
Asp Val Phe Ser Trp Gly He He Leu Trp Glu Val He Thr Arg 

215 220 225 

CGG AAA CCC TTT GAT GAG ATT GGT GGC CCA GCT TTC CGA ATC ATG 882 
Arg Lys Pro Phe Asp Glu He Gly Gly Pro Ala Phe Arg He Met 

230 235 240 

TGG GCT GTT CAT AAT GGT ACT CGA CCA CCA CTG ATA AAA AAT TTA 927 
Trp Ala Val His Asn Gly Thr Arg Pro Pro Leu He Lys Asn Leu 

245 250 255 

CCT AAG CCC ATT GAG AGC CTG ATG ACT CGT TGT TGG TCT AAA GAT 972 
Pro Lys Pro He Glu Ser Leu Met Thr Arg Cys Trp Ser Lys Asp 

260 265 270 

CCT TCC CAG CGC CCT TCA ATG GAG GAA ATT GTG AAA ATA ATG ACT 1017 
Pro Ser Gin Arg Pro Ser Met Glu Glu He Val Lys He Met Thr 

275 280 285 
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CAC TTG ATG CGG TAC TTT CCA GGA GCA GAT GAG CCA TTA CAG TAT 1062 
His Leu Met Arg Tyr Phe Pro Gly Ala Asp Glu Pro Leu Gin Tyr 

290 295 300 

CCT TGT CAG TAT TCA GAT GAA GGA CAG AGC AAC TCT GCC ACC AGT 1107 
Pro Cys Gin Tyr Ser Asp Glu Gly Gin Ser Asn Ser Ala Thr Ser 

305 310 315 

ACA GGC TCA TTC ATG GAC ATT GCT TCT ACA AAT ACG AGT AAC AAA 1152 
Thr Gly Ser Phe Met Asp He Ala Ser Thr Asn Thr Ser Asn Lys 

320 325 330 

AGT GAC ACT AAT ATG GAG CAA GTT CCT GCC ACA AAT GAT ACT ATT 1197 
Ser Asp Thr Asn Met Glu Gin Val Pro Ala Thr Asn Asp Thr lie 

335 340 345 

AAG CGC TTA GAA TCA AAA TTG TTG AAA AAT CAG GCA AAG CAA CAG 1242 
Lys Arg Leu Glu Ser Lys Leu Leu Lys Asn Gin Ala Lys Gin Gin 

350 355 360 

AGT GAA TCT GGA CGT TTA AGC TTG GGA GCC TCC CGT GGG AGC AGT 1287 
Ser Glu Ser Gly Arg Leu Ser Leu Gly Ala Ser Arg Gly Ser Ser 

365 370 375 

GTG GAG AGC TTG CCC CCA ACC TCT GAG GGC AAG AGG ATG AGT GCT 1332 
Val Glu Ser Leu Pro Pro Thr Ser Glu Gly Lys Arg Met Ser Ala 

380 385 390 

GAC ATG TCT GAA ATA GAA GCT AGG ATC GCC GCA ACC ACA GCC TAT 1377 
Asp Met Ser Glu He Glu Ala Arg He Ala Ala Thr Thr Ala Tyr 

395 400 405 

TCC AAG CCT AAA CGG GGC CAC CGT AAA ACT GCT TCA TTT GGC AAC 1422 
Ser Lys Pro Lys Arg Gly His Arg Lys Thr Ala Ser Phe Gly Asn 

410 415 420 

ATT CTG GAT GTC CCT GAG ATC GTC ATA TCA GGC AAC GGA CAG CCA 1467 
lie Leu Asp Val Pro Glu He Val He Ser Gly Asn Gly Gin Pro 

425 430 435 

AGA CGT AGA TCC ATC CAA GAC TTG ACT GTA ACT GGA ACA GAA CCT 1512 
Arg Arg Arg Ser He Gin Asp Leu Thr Val Thr Gly Thr Glu Pro 

440 445 450 
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GGT CAG GTG AGC AGT AGG TCA TCC AGT CCC AGT GTC AGA ATG ATT 1557 
Gly Gin Val Ser Ser Arg Ser Ser Ser Pro Ser Val Arg Met He 

455 460 465 

ACT ACC TCA GGA CCA ACC TCA GAA AAG CCA ACT CGA AGT CAT CCA 1602 
Thr Thr Ser Gly Pro Thr Ser Glu Lys Pro Thr Arg Ser His Pro 

470 475 480 

TGG ACC CCT GAT GAT TCC ACA GAT ACC AAT GGA TCA GAT AAC TCC 1647 
Trp Thr Pro Asp Asp Ser Thr Asp Thr Asn Gly Ser Asp Asn Ser 

485 490 495 

ATC CCA ATG GCT TAT CTT ACA CTG GAT CAC CAA CTA CAG CCT CTA 1692 
He Pro Met Ala Tyr Leu Thr Leu Asp His Gin Leu Gin Pro Leu 

500 505 510 

GCA CCG TGC CCA AAC TCC AAA GAA TCT ATG GCA GTG TTT GAA CAG 1737 
Ala Pro Cys Pro Asn Ser Lys Glu Ser Met Ala Val Phe Glu Gin 

515 520 525 

CAT TGT AAA ATG GCA CAA GAA TAT ATG AAA GTT CAA ACA GAA ATT 1782 
His Cys Lys Met Ala Gin Glu Tyr Met Lys Val Gin Thr Glu He 

530 535 540 

GCA TTG TTA TTA CAG AGA AAG CAA GAA CTA GTT GCA GAA CTG GAC 1827 
Ala Leu Leu Leu Gin Arg Lys Gin Glu Leu Val Ala Glu Leu Asp 

545 550 555 

CAG GAT GAA AAG GAC CAG CAA AAT ACA TCT CGC CTG GTA CAG GAA 1872 
Gin Asp Glu Lys Asp Gin Gin Asn Thr Ser Arg Leu Val Gin Glu 

560 565 570 

CAT AAA AAG CTT TTA GAT GAA AAC AAA AGC CTT TCT ACT TAC TAC 1917 
His Lys Lys Leu Leu Asp Glu Asn Lys Ser Leu Ser Thr Tyr Tyr 

575 580 585 

CAG CAA TGC AAA AAA CAA CTA GAG GTC ATC AGA AGT CAG CAG CAG 1962 
Gin Gin Cys Lys Lys Gin Leu Glu Val He Arg Ser Gin Gin Gin 

590 595 600 

AAA CGA CAA GGC ACT TCA 1980 
Lys Arg Gin Gly Thr Ser 

605 606 

TGATTCTCTG GGACCGTTAC ATTTTGAAAT ATGCAAAGAA AGACTTTTTT TTTAAGGAAA 2040 
GGAAAACCTT ATAATGACGA TTCATGAGTG TTAGCTTTTT GGCGTGTTCT GAATGCCAAC 2100 
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TGCCTATATT TGCTGCATTT TTTTCATTGT 
ATTTTACTGT TTCATTGCAT AACATGGTAG 
AACTTCAAAA CAGATGCAGT GAACTGTGGC 
GCCTAACAGA ACAGGAGGTA TCAAACTAGC 
TATTAGAGGT GGAACCTCAA GAATGACTTT 
ATTTTTTTCC CAAAAGATGG TATATACCAA 
GATTGGTGGT ATATTACGGA AATACGGAAC 
ATGCCAGCAT CCTTGGATCA GTACTGAACT 
GTGGCAGCTG CTCTATTTAA TGAAAGCAGT 
TTGTGATACA TTGAACAAAA TGGAACTCAT 
TGTGATTGTG TGTATGTGTG TTGAAACTGT 
TAAATGAAAT TAAAAGGCAA AAGAACATGA 
TGATTCTTGG ATTGTTTTCT CATGTATTTG 
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TTATTTTCCT TTTCTCATGG TGGACATACA 2160 

CATCTGTGAC TTGAATGAGC AGCACTTTGC 2220 

TGTATATGCA TGCTCATTGT GTGAAGGCTA 2280 

TGCTATGTGC AAACAGCGTC CATTTTTTCA 2340 

ATTCTTGTAT CTCATCTCAA AATATTAATA 2400 

GTTAAAGACA GGGTATTATA AATTTAGAGT 2460 

CTTTAGGGAT AGTTCCGTGT AAGGGCTTTG 2520 

CAGTTCCATC CGTAAAATAT GTAAAGGTAA 2580 

TTTACCGGAT TTTGTTAGAC TAAAATTTGA 2640 

TTTTTTTTAA GGAGTAAAGA TTTTTAATTC 2700 

AAAGCTTTTA TGACTCTAAT ATTAATCTCT 2760 

TTGAGCTTAA ATGATCATTT CTTCCTGCAG 2820 

AAAAAAAAAA AAAAAA 2866 



<210> 5 
<211> 1704 
<212> nucleic acid 
<213> cDNA to mRNA 



<400> 5 

ATG TCT ACA GCC TCT GCC GCC TCC TCC TCC TCC TCG TCT TCG GCC 45 
Met Ser Thr Ala Ser Ala Ala Ser Ser Ser Ser Ser Ser Ser Ala 
1 5 10 15 

GGT GAG ATG ATC GAA GCC CCT TCC CAG GTC CTC AAC TTT GAA GAG 90 
Gly Glu Met He Glu Ala Pro Ser Gin Val Leu Asn Phe Glu Glu 

20 25 30 

ATC GAC TAC AAG GAG ATC GAG GTG GAA GAG GTT GTT GGA AGA GGA 135 
He Asp Tyr Lys Glu He Glu Val Glu Glu Val Val Gly Arg Gly 

35 40 45 

GCC TTT GGA GTT GTT TGC AAA GCT AAG TGG AGA GCA AAA GAT GTT 180 
Ala Phe Gly Val Val Cys Lys Ala Lys Trp Arg Ala Lys Asp Val 

50 55 60 

GCT ATT AAA CAA ATA GAA AGT GAA TCT GAG AGG AAA GCG TTT ATT 225 
Ala He Lys Gin He Glu Ser Glu Ser Glu Arg Lys Ala Phe He 

65 70 75 
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GTA GAG CTT CGG CAG TTA TCC CGT GTG AAC CAT CCT AAT ATT GTA 270 
Val Glu Leu Arg Gin Leu Ser Arg Val Asn His Pro Asn He Val 
80 85 90 

AAG CTT TAT GGA GCC TGC TTG AAT CCA GTG TGT CTT GTG ATG GAA 315 
Lys Leu Tyr Gly Ala Cys Leu Asn Pro Val Cys Leu Val Met Glu 
95 100 105 

TAT GCT GAA GGG GGC TCT TTA TAT AAT GTG CTG CAT GGT GCT GAA 360 
Tyr Ala Glu Gly Gly Ser Leu Tyr Asn Val Leu His Gly Ala Glu 

110 115 120 

CCA TTG CCA TAT TAT ACT GCT GCC CAC GCA ATG ACT TGG TGT TTA 405 
Pro Leu Pro Tyr Tyr Thr Ala Ala His Ala Met Ser Trp Cys Leu 

125 130 135 

CAG TGT TCC CAA GGA GTG GCT TAT CTT CAC AGC ATG CAA CCC AAA 450 
Gin Cys Ser Gin Gly Val Ala Tyr Leu His Ser Met Gin Pro Lys 

140 145 150 

GCG CTA ATT CAC AGG GAC CTG AAA CCA CCA AAC TTA CTG CTG GTT 495 
Ala Leu He His Arg Asp Leu Lys Pro Pro Asn Leu Leu Leu Val 

155 160 165 

GCA GGG GGG ACA GTT CTA AAA ATT TGT GAT TTT GGT ACA GCC TGT 540 
Ala Gly Gly Thr Val Leu Lys He Cys Asp Phe Gly Thr Ala Cys 

170 175 180 

GAC ATT CAG ACA CAC ATG ACC AAT AAC AAG GGG AGT GCT GCT TGG 585 
Asp He Gin Thr His Met Thr Asn Asn Lys Gly Ser Ala Ala Trp 

185 190 195 

ATG GCA CCT GAA GTT TTT GAA GGT AGT AAT TAC AGT GAA AAA TGT 630 
Met Ala Pro Glu Val Phe Glu Gly Ser Asn Tyr Ser Glu Lys Cys 

200 205 210 

GAC GTC TTC AGC TGG GGT ATT ATT CTT TGG GAA GTG ATA ACG CGT 675 
Asp Val Phe Ser Trp Gly He He Leu Trp Glu Val He Thr Arg 

215 220 225 

CGG AAA CCC TTT GAT GAG ATT GGT GGC CCA GCT TTC CGA ATC ATG 720 
Arg Lys Pro Phe Asp Glu He Gly Gly Pro Ala Phe Arg He Met 

230 235 240 
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TGG GCT GTT CAT AAT GGT ACT CGA CCA CCA CTG ATA AAA AAT TTA 765 
Trp Ala Val His Asn Gly Thr Arg Pro Pro Leu He Lys Asn Leu 

245 250 255 

CCT AAG CCC ATT GAG AGC CTG ATG ACT CGT TGT TGG TCT AAA GAT 810 
Pro Lys Pro lie Glu Ser Leu Met Thr Arg Cys Trp Ser Lys Asp 

260 265 270 

CCT TCC CAG CGC CCT TCA ATG GAG GAA ATT GTG AAA ATA ATG ACT 855 
Pro Ser Gin Arg Pro Ser Met Glu Glu He Val Lys He Met Thr 

275 280 285 

CAC TTG ATG CGG TAC TTT CCA GGA GCA GAT GAG CCA TTA CAG TAT 900 
His Leu Met Arg Tyr Phe Pro Gly Ala Asp Glu Pro Leu Gin Tyr 

290 295 300 

CCT TGT CAG TAT TCA GAT GAA GGA CAG AGC AAC TCT GCC ACC ACT 945 
Pro Cys Gin Tyr Ser Asp Glu Gly Gin Ser Asn Ser Ala Thr Ser 

305 310 315 

ACA GGC TCA TTC ATG GAC ATT GCT TCT ACA AAT ACG AGT AAC AAA 990 
Thr Gly Ser Phe Met Asp lie Ala Ser Thr Asn Thr Ser Asn Lys 

320 325 330 

AGT GAC ACT AAT ATG GAG CAA GTT CCT GCC ACA AAT GAT ACT ATT 1035 
Ser Asp Thr Asn Met Glu Gin Val Pro Ala Thr Asn Asp Thr He 

335 340 345 

AAG CGC TTA GAA TCA AAA TTG TTG AAA AAT CAG GCA AAG CAA CAG 1080 
Lys Arg Leu Glu Ser Lys Leu Leu Lys Asn Gin Ala Lys Gin Gin 

350 355 360 

AGT GAA TCT GGA CGT TTA AGC TTG GGA GCC TCC -CGT GGG AGC AGT 1125 
Ser Glu Ser Gly Arg Leu Ser Leu Gly Ala Ser Arg Gly Ser Ser 

365 370 375 

GTG GAG AGC TTG CCC CCA ACC TCT GAG GGC AAG AGG ATG AGT GCT 1170 
Val Glu Ser Leu Pro Pro Thr Ser Glu Gly Lys Arg Met Ser Ala 

380 385 390 

GAC ATG TCT GAA ATA GAA GCT AGG ATC GCC GCA ACC ACA GCC TAT 1215 
Asp Met Ser Glu He Glu Ala Arg He Ala Ala Thr Thr Ala Tyr 

395 400 405 
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TCC AAG CCT AAA CGG GGC CAC CGT AAA ACT GCT.TCA TTT GGC AAC 1260 
Ser Lys Pro Lys Arg Gly His Arg Lys Thr Ala Ser Phe Gly Asn 

410 415 420 

ATT CTG GAT GTC CCT GAG ATC GTC ATA TCA GGC AAC GGA CAG CCA 1305 
He Leu Asp Val Pro Glu He Val He Ser Gly Asn Gly Gin Pro 

425 430 435 

AGA CGT AGA TCC ATC CAA GAC TTG ACT GTA ACT GGA ACA GAA CCT 1350 
Arg Arg Arg Ser He Gin Asp Leu Thr Val Thr Gly Thr Glu Pro 

440 445 450 

GGT CAG GTG AGC AGT AGG TCA TCC AGT CCC AGT GTC AGA ATC ATT 1395 
Gly Gin Val Ser Ser Arg Ser Ser Ser Pro Ser Val Arg Met He 

455 460 465 

ACT ACC TCA GGA CCA ACC TCA GAA AAG CCA ACT CGA AGT CAT CCA 1440 
Thr Thr Ser Gly Pro Thr Ser Glu Lys Pro Thr Arg Ser His Pro 

470 475 480 

TGG ACC CCT GAT GAT TCC ACA GAT ACC AAT GGA TCA GAT AAC TCC 1485 
Trp Thr Pro Asp Asp Ser Thr Asp Thr Asn Gly Ser Asp Asn Ser 

485 490 495 

ATC CCA ATG GCT TAT CTT ACA CTG GAT CAC CAA CTA CAG CAA GAA 1530 
He Pro Met Ala Tyr Leu Thr Leu Asp His Gin Leu Gin Gin Glu 

500 505 510 

CTA GTT GCA GAA CTG GAC CAG GAT GAA AAG GAC CAG CAA AAT ACA 1575 
Leu Val Ala Glu Leu Asp Gin Asp Glu Lys Asp Gin Gin Asn Thr 

515 520 525 

TCT CGC CTG GTA CAG GAA CAT AAA AAG CTT TTA GAT GAA AAC AAA 1620 
Ser Arg Leu Val Gin Glu His Lys Lys Leu Leu Asp Glu Asn Lys 

530 535 540 

GGC CTT TCT ACT TAC TAC CAG CAA TGC AAA AAA CAA CTA GAG GTC 1665 
Gly Leu Ser Thr Tyr Tyr Gin Gin Cys Lys Lys Gin Leu Glu Val 

545 550 555 

ATC AGA AGT CAG CAG CAG AAA CGA CAA GGC ACT TCA TGA 1704 
He Arg Ser Gin Gin Gin Lys Arg Gin Gly Thr Ser 

560 565 567 
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<210> 6 
<211> 30 

<212> nucleic acid 

<213> other nucleic acid (Synthesized primer) 
<400> 6 

TTCCAAGCTT ATGGCGGCGC AGAGGAGGAG 30 

<210> 7 

<211> 30 

<212> nucleic acid 

<213> other nucleic acid (Synthesized primer) 



<400> 7 

TCCGGAATTC CTACGGTGCT GTCACCACGC 



30 
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